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25 Human Secreted Proteins 

This application is a continuation-in-part of, and claims benefit under 35 
L'.S.C. § 120 of copending PCT International Application Serial No. 
5 PCT/US00, 22325, filed August 16, 2000, which is hereby incorporated by reference, 

vvhirh ^1nirr>c K^npfit nnflpr ^ T • <s C S 1 1 Of p \ hn^fi nn \ T S Provisional 

Applications No. 60/149,182, filed August 17, 1999, which is hereby incorporated by- 
reference in its entirety. 

Field of the Invention 

10 This invention relates to newly identified polynucleotides, polypeptides 

encoded by these polynucleotides, antibodies that bind these polypeptides, uses of 
such polynucleotides, polypeptides, and antibodies, and their production. 

Background of the Invention 

15 Unlike bacterium, which exist as a single compartment surrounded by a 

membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
organelle, contains different proteins essential for the function of the organelle. The 
cell uses ''sorting signals/' which are amino acid motifs located within the protein, to 

20 target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 

25 directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the ceil membrane, lysosomes, 
and the other organelles. 

Proteins targeted to the ER by a signal sequence can be released into the 
extracellular space as a secreted protein. For example, vesicles containing secreted 

30 proteins can fuse with the cell membrane and release their contents into the 

extracellular space - a process called exocytosis. Exocytosis can occur constitutively 



or after receipt of a triggering signal. In the latter case, the proteins are stored in 
secretorv vesicles for secretorv granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a '"linker" holding the protein to the membrane. 
5 Despite the great progress made in recent years, only a small number of genes 

encoding human secreted proteins have been identified. These secreted proteins 
include the commercially valuable human insulin, interferon, Factor VIII, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
10 identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 




1 5 Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
20 disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

25 Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
30 environment (e.a., the natural environment if it is naturally occurring), and thus is 
altered "bv the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 



contained within a cell, and still be "isolated" because that vector, composition of 
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term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRN'A preparations, genomic DNA preparations (including those separated by 
5 electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/ sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 

10 of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 

15 mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 

20 polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 

25 the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2. or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ CD NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 

30 nucleotide sequence of the full length cDNA sequence, including the 5' and 3* 

untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 



of the nucleic acid sequence. Moreov er, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
5 was often generated by overlapping sequences contained in multiple clones (contig 
analysis) A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 

10 Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 

15 sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 ug/ml denatured, sheared salmon 

20 sperm DNA, followed by washing the filters in O.lx SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 

25 percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE - 3M NaCl; 
0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 

30 0.1% SDS. In addition, to achieve even lower stringency, washes performed 

following stringent hvbndization can be done at hmher salt concentrations (e.g. dX 
SSC). 
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inclusion and or substitution of alternate blocking reagents used to suppress 
background in hybridization exnerimenK Tvnirnl Mp^i-ind rp-wr^t^ Jn^i.wiu 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal poIyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or Ij) residues would nnt he included i 
"polynucleotide," since such a polynucleotide would hvbridize to anv nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules composing DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolicallv modified forms 

The polypeptide of the present invention can be composed of ammo acids 
joined to each other by peptide bonds or modified peptide bonds, i.e.. peptide 
isosteres. and may contain ammo acids other than the 20 gene-encoded ammo acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 



'1 



known in the art. Such modifications arc well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
5 type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 

10 mav be made bv svnthetic methods. Modifications include acetvlation, acvlation, 

ADP-nbosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moietv, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethvlation, formation of 

15 covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
uamma-carboxylation, glycosylation, GPI anchor formation, hydroxvlation, 
lodination, methylation, myristoylation, oxidation, pegyiation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of ammo acids to proteins such as arginylation, and ubiquitination. 

20 (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York ( 1993); 
POSTTRANSLATION AL COVALENT MODIFICATION OF PROTEINS. B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

25 "SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO: Y" 

refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to. an activity of a polypeptide of the 
30 present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the poly peptide, but rather substantially similar 



to the d i * s e - \X e P e n d c nc c m a given acti\ uy as compared to die polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and., preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Polynucleotides and Polypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene shares sequence homology with calcium- 
activated chloride channel protein 1 (see, e.g., AAD25487 (AF1 27036.1); all 
references available through this accession are hereby incorporated by reference 
herein). Based on the sequence similarity between these proteins the translation 
product of this gene is expected to share biological activities with calcium-activated 
chloride channel protein 1. Such activities are known in the art and can be assayed by- 
techniques described elsewhere herein and by assays known in the art. The gene 
encoding the disclosed cDNA is believed to reside on chromosome 1 . Accordingly, 
polynucleotides related to this invention are useful as a marker in linkage analysis for 
chromosome 1. 

This gene is expressed primarily in endothelial tissue (colon and small 
intestine). 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue! s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
cancer of the endothelium, e.g., colon cancer. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the abov e tissues or cells, particularly of the gastrointestinal systems, expression of 
this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., colon, intestinal, cancerous and wounded tissues) or bodily 
fluids (e.g.. lymph, feces, seaim, plasma, urine, synovial fluid and spinal fluid) or 



another tissue or sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e.. the expression level in healthy tissue or bodih 
fluid from an individual nor having the disorder. Preferred polypeptides of the 
present invention comprise, or alternatively consist of, one or more immunogenic 
epitopes shown in SEQ ID NO: 42 as residues: Giu-83 to Tyr-91, Pro-94 to Asn-101, 
Thr-1 10 to Glv-126, Glu-146 to Glv-151, Glu-168 to Phe-175, Cys-200 to Thr-211, 
Ser-229 to Lvs-234, Thr-251 to Asn-268, Ars*-277 to Pro-295, Asn-321 to Gln-328, 
Ser-364 to Leu-371, Arg-397 to Gly-404, Asp-412 to Thr-417, Ser-460 to Asn-465, 
Pro-534 to GIv-540, Ser-595 to Pro-605, Ala-b5i to Gly-65o, Thr-664 ro Tyr-671, 
Glu- 703 to Trp-709, Pro-71 1 to VaI-721, Pro-776 to Thr-784, Arg-800 to Glu-805, 
Gln-869 to Thr-880. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution in small intestine and colon tissues and homology to 
calcium-activated chloride channel protein 1 indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for diagnosis, treatment and/or 
detection of tumors, especially of the intestine, such as, carcinoid tumors, lymphomas 
cancer of the colon and cancer of the rectum, as well as cancers in other tissues where 
expression has been indicated. The expression in the colon tissue may also indicate 
the gene or its products can be used in the disorders of the colon, including 
inflammatory disorders such as, diverticular colon disease (DCD), inflammatory 
colonic disease, Crohn's disease (CD), non-inflammatory bowel disease (non-IBD) 
colonic inflammation; ulcerative disorders such as, ulcerative colitis (UC), amebic 
colitis, eosinophilic colitis; non-cancerous tumors, such as, polyps in the colon, 
adenomas, leiomyomas, lipomas, and angiomas. Similarly, expression of this gene 
product in colon tissue may indicate involvement in digestion, processing, and 
elimination of food, as well as a potential role for this gene as a diagnostic marker or 
causative agent in the development of colon cancer, and cancer in general. Similarly, 
the expression in small intestine indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis, treatment and/or detection of 
disorders involving the small intestine. This may include diseases associated with 
digestion and food absorption, as well as hematopoietic disorders involving the 
Peyer's patches of the small intestine, or other hematopoietic cells and tissues within 



the bodv. Moreover, the specific colon and small intestine tissue expression and cell 

t - i , , ,t;. ,,. t ; ; 1 ; .^ M t, *c tU-it tK,^ , T ^ r -\^ u-,miI/I 1^»> \ uood t'ir (j ^f for anta'- J OPl^t^ 

suriace localization luuiLaiL^ nuu lhu x^u^ w^^h^i a -.^^v*. iu.!.-.^!. uma^i — 
particularlv small molecules or antibodies, which inhibits the biological function ot 
the protein encoded by this gene. Accordingly, preferred are antibodies and or small 
molecules which specifically bind an extracellular portion of the translation product 
of this uene. The extracellular regions can be ascertained from the information 
resardin^ the transmembrane domains as set out above. Also provided is a kit for 

w * 

detecting colon and or intestinal cancer. Such a kit comprises in one embodiment an 
antibodv specific for the translation product of this gene bound to a solid support. 
Also provided is a method of detecting colon and/or intestinal cancer in an individual 
which comprises a step of contacting an antibody specific for the translation product 
of this gene to a bodily fluid from the individual, preferably serum, and ascertaining 
whether antibody binds to an antigen found in the bodily fluid. Preferably the 
antibody is bound to a solid support and the bodily fluid is serum. The above 
embodiments, as well as other treatments and diagnostic tests (kits and methods), are 
more particularly described elsewhere herein. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate hgands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and or immunotherapy targets 

for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2840 of SEQ ID N'0:1 1, b 
is an integer of 15 to 2854, where both a and b correspond to the positions ot 
nucleotide residues shown in SEQ ID NO: i 1 . and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

5 The translation product of this gene shares sequence homology with 

Phospholipid-hydroperoxide glutathione peroxidase which is thought to be important 
in reducing hydroperoxides of phospholipid, cholesterol, and cholesteryl ester (See 
Genbank and Geneseq Accession N'os. dbjiB AA24226. 1 j (AB001568), 
embiCAA750O9.1, dbjiBAA 18344.1, and R449S8; all information and references 
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Based on the sequence similarity, the translation product of this clone is expected to 
share at least some biological activities with glutathione peroxidase proteins. Such 
activities are known in the art, some of which are described elsewhere herein. 
Included in this invention as preferred domains are mitochondrial energy transfer 

15 protein glutathione peroxidases signature 2 domain, which were identified using the 
ProSite analysis tool (Swiss Institute of Bioinformatics). Glutathione peroxidase (EC 
1.1 1.1.9) (GSHPx) is an enzyme that catalyzes the reduction of hydroxyperoxides by 
glutathione. Its main function is to protect against the damaging effect of 
endogenously formed hydroxyperoxides. In higher vertebrates at least four forms of 

20 GSHPx are known to exist: a ubiquitous cytosolic form (GSHPx- 1), a gastrointestinal 
cytosolic for (GSHPx- GI), a plasma secreted form (GSHPx-P), and a epididyma! 
secretory form (GSHPx-EP). In addition to these characterized forms, the sequence 
of a protein of unknown function has been shown to be evolutionary related to those 
of GSHPx's. In filarial nematode parasites such as Brugia pahangi the major soluble 

25 cuticular protein, known as gp29, is a secreted GSHPx which could provide a 
mechanism of resistance to the immune reaction of the mammalian host by- 
neutralizing the products of the oxidative burst of leukocytes. Escherichia coli 
protein btuE, a periplasmic protein involved in the transport of vitamin B12, is also 
evolutionary related to GSHPx's; the significance of this relationship is not yet clear. 

30 Selenium, in the form of selenocvsteine is pan of the catalvtic site of GSHPx. The 

sequence around the selenocvsteine residue is moderately well conserved in GSHPx's 
and the related proteins and can be used as a signature pattern. As a second signature 



for tins family of proteins we selected a highly conserx ed oetapeptide located in the 
central section of these proteins. The concensus pattern is as follow s: [GN]- 
[RKHNFYCJ-x-[LIVMFCJ-LLlVMFJ(2)-x-N-[V lj-x-[S'I C]-x-C- [GAJ-x-f [C is the 
active site selenocysteine residue]. Preferred polypeptides of the invention comprise 
5 the following amino acid sequence: HFNVLAFPCNQFGQQEPDS (SEQ ID NO: 73) 
Polvnucleotides encoding said polypeptides are also encompassed b\' the invention. 
Further preferred are polypeptides comprising the METP domain of the sequence 
referenced in Table for this gene, and at least 5, 10, 15, 20, 25, 30, 50, or 75 
additional contiguous amino acid residues of this referenced sequence. The additiona 

10 contiguous ammo acid residues mav be N-terminal or C- terminal to the METP 

domain. Alternatively, the additional contiguous ammo acid residues may be both N- 
terminal and C-terminal to the METP domain, wherein the total N- and C-terminal 
contiguous amino acid residues equal the specified number. The above preferred 
polypeptide domain is characteristic of a signature specific to mitochondrial energy 

1 5 trans fer proteins. 

This gene is expressed primarily m T-cell lymphoma, total development and 
to a lesser extent in colon tumor and cells of the immune system. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

20 and for diagnosis of diseases and conditions w r hich include but are not limited to: 
immune and metabolic diseases and/or disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly involving metabolism and the 

25 immune system expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, developmental, 
proliferative, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, amniotic fluid, unne, synovial fluid and spina! fluid) or another tissue or 
sample taken from an individual having such a disorder, relative to the standard gene 

30 expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise, or alternatively consist of, one or more immunogenic epitopes shown in 



SEQ ID NO: 43 as residues: Gln-20 to Phe-25. Gly-58 to Ala-OO. Gln-'V' to Leu- "4. 
Asn-S" to lie- 100. Thr-135 to Tip- 142. Polynucleotides encoding said polypeptides 
are also encompassed by the invention. 

The tissue distribution in T-eell lymphoma, combined with the homology to 
glutathione peroxidase proteins indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for treatment and or detection of diseases 
involving peroxide(s) including diseases such as hepatic disorders, myocardial 
infarction, diabetes and cancer, while enrichment in the immune system suggests a 

* ..... 

role in the treatment and, or detection of immune disorders including arthritis ami 
asthma. . Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections below, in Example 11, 13, 14, 16, 18, 19. 20, and 27, 
and elsewhere herein. Briefly, the expression of this gene product indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
responses ). Since the gene is expressed in cells of lymphoid origin, the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lens tissue injury, demyelination, systemic lupus 
erythematosa, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
influences the differentiation or behavior of other blood cells, or that recruits 
hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and or proliferation of various cell types. Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate hgands or receptors, to identify agents that modulate their 



interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and, or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 2 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1301 of SEQ LD NO: 12, b 
is an integer of 15 to 1315, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The translation product of this gene shares sequence homology with urokinase 
plasminogen activator receptor (for example see Accession pir|A55356) which is 
thought to be important in regulating uPA activity. Moreover, the protein also has 
homology to a recently described GPI-anchored metastasis-associated protein 
homolog (See Genbank Accession Nos. gb|AAD13751.1| (AF0S28S9), 
embCAAl 1469. lj (AJ223603), and embiCAA04497. 1 1 (AJ001043)) which is thought 
to modulate metastasis potential of proliferating cells and tissues. All information 
and references available through the above cited accessions are hereby incorporated 
by reference herein. The gene encoding the disclosed cDNA is believed to reside on 
chromosome 19. Accordingly, polynucleotides related to this invention are useful as 
a marker in linkage analysis for chromosome 19. 

This gene is expressed primarily in TNT alpha activated epithelial cells, 
tonsils, healing groin wound and to a lesser extent in placenta. 



Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or ceil type's) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
immune, vascular, and proliferative diseases and/or disorders. Similarly. 
5 polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, particularly of the vascular, 
cardiovascular, and immune systems, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., immune, 
10 vascular, proliferative, and cancerous and wounded tissues) or bodily fluids (e.g.. 
serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
1 5 comprise, or alternatively consist of, one or more immunogenic epitopes shown in 

SEQ ID NO: 44 as residues: Lys-39 to Cys-44, Pro-87 to Gly-93, Gin- 107 to Ala- 1 15, 
Glu-130 to Val-138, Glu-149 to Ser-155, Asn-163 to Tyr-169, Gln-217 to Phe-231, 
Pro-265 to Pro-273, Pro-275 to Val-284, Ala-288 to Arg-295, Gln-304 to Gly-325. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 
20 The tissue distribution in TNT alpha treated epithelial cells and homology to 

uPA receptor and expression in cell types undergoing an inflammatory response (e.g. 
TNT alpha treated epithelial cells and healing groin wound) indicates that 
polynucleotides and polypeptides corresponding to this gene may play a role in the 
regulation of u-PA or others homologies. A soluble form of this uPA receptor like 
25 protein therefore could be used as a means of inhibiting some the physiological 

functions of uPA and homologies which has a variety of therapeutic e.g. prevention 
of invasion and metastasis of cancer cells, and treatment of inflammatory bowel 
disease, premalignant colon adenomas, septic arthritis, osteoarthritis, rheumatoid 
arthritis, osteoporosis, cholesteatoma, corneal ulcers, keratitis, epidermolysis bullosa, 
30 psonasis and pemphigus. The protein may also be used to treat disorders related to 
impaired function of a u-PAR like protein , e.g. impaired wound healing and some 
cases of thromboembolic disorders. Representative uses are described in the 



"Immune Activity" and "Infectious Disease" sections below, in Example 11. 13. 14. 
16. IS. 19. 20. and 2". and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation: survival; differentiation; and or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). Since the gene is expressed in cells of lymphoid origin, the 
natural gene product is involved in immune functions. Therefore it is also useful as 
an auent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
injury, demyelination, systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may- 
represent a secreted factor that influences the differentiation or behavior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Moreover, the expression within cellular sources marked by- 
proliferating cells, combined with the homology to the metastasis regulatory protein 
indicates this protein may play a role in the regulation of cellular division, and may 
show utility in the diagnosis, treatment. ancLor prevention of developmental diseases 
and disorders, including cancer, and other proliferative conditions. Furthermore, the 
nrotein mav also he used to determine biological activity, raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and. or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 



i h 
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related to SEO ID NO: 1 3 and may have been publicly available prior to conception ot 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1 685 ofSEQ ID NO: 1 3. b 
is an integer of 1 5 to 1 699. where both a and b correspond to the positions of 
nucleotide residues shown in SEO ID NO: 13. and where b is greater than or equal to a 

- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 4 



The translation product of this gene shares sequence homology with a 
15 Drosophila gene encoding a L'DP-glucose-glycoprotein glucosy transferase (see, e.g., 
Genbank accession number AAA85850 (U20554.1); all references available through 
this accession are hereby incorporated by reference herein) which is thought to be 
important in protein glycosylation during protein folding and secretion. 

In specific embodiments, polypeptides of the invention comprise, or 

20 alternatively consists of, the following ammo acid sequence: 

TEUCSP^KRGGHPJ.WVPGPRDSPJ r SLR.AiVIAP,AJO\TNVVRLLLGSTALWLSQL 

GSGTVAASKSVTAHLAAKWPETPLLLEASEFMAEESNEKFWQFLETVQELAI 
YKQTESDYSYYNLILKKAGQFLDNLPIINLLKFAFSIRAYSPAIQMFQQIAADEP 
PPDGCNAFVVIE1KXHTCKINEIKKLLKJK-\ASR1 RPYLFKGDHKTPTNTCF.NLPV 

25 VILYAEMGTRTFSAFHKVLSEKAQNEEILYVLRHYIQKPSSRJCMYLSGYGVEL 
A1KSTEYKALDDTQVKTVTNTTVEDETETNEVQGFLFGKLK£IYSDLRX)NLTA 
FQKYLIESN'KQMMPLKVWELQDLSFQAASQIMSAPVYDAIKLMKDISQNFPI 
KARVQMIGNVLIG (SEO ID NO: 74). Moreover, fragments and variants of this 
polypeptide (such as. for example, fragments as described herein, polypeptides at 

30 least 80%. 85%, 90%. 95%, 96%, 97%, 98%, or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridize, under stringent 
conditions, to the polynucleotide encoding this polypeptide are encompassed by the 
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invention. Antibodies that bind polypeptides of the invention are also encompassed 
by the invention, Polynucleotides encoding this polypeptide are also encompassed by 
the invention. 

This gene is expressed primarily in the early (8-9 week) embryo as well as in 
limy cancer, colon cancer, multiple sclerosis tissue, normal adult small intestine and 
osteoblasts. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
multiple sclerosis, lung cancer, colon cancer, disorders of the small intestines, fetal 
developmental disorders, and bone disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the central nervous system (CNS), lungs, and 
1 5 digestive system, expression of this gene at significantly higher or lower levels may 
be routinely detected in certain tissues or cell types (e.g., CNS, digestive, cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and 
spinal fluid) or another tissue or sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
20 healthy tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise, or alternatively consist of, one or 
more immunogenic epitopes shown in SEQ ID NO: 45 as residues: Glu-58 to Lys-63, 
Lvs-78 to Tvr-86, Ala- 1 27 to Cys-135, Ala-159 to Asn-180, Lys-205 to Glu-210. 
Lvs-221 to Lvs-226, Ser-240 to Asp-247, Thr-258 to Glu-267. Polynucleotides 
25 encoding said polypeptides are also encompassed by the invention. 

The homology to UDP-ulucose-^lvcoprotein glucosyltransferase indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for production 
of proteins or antigens having correct glycosylation states and thus being correctly- 
folded such that they are biologically active. This gene and gene product may also be 

- * 

30 useful in treating disorders involving aberrant glycosylation (e.g. hyper- or hypo- 
protein slycosvlation). The tissue distnbution in small intestine and colon tissues 
suggests that the protein product of this clone is useful for the diagnosis and or 



treatment of disorders involving the small intestine. Tins may include diseases 
associated with digestion and food absorption, as well as hematopoietic disorders 
mvolvtng the Peyer's patches of the small intestine, or other hematopoietic cells and 
tissues within the body. Similarly, expression of this gene product in colon tissue 
su-ests aeain involvement in digestion, processing, and elimination of food, as well 
as a potential role for this gene as a diagnostic marker or causative agent in the 
development of colon cancer, and cancer in general. The tissue distribution in 
multiole sclerosis tissue indicates the protein product of this clone is useful for the 
detection, treatment, and or prevention of neurodegenerative disease states, 
behavioral disorders, or inflammatory conditions. Representative uses are described 
in the "Regeneration" and "HvperproUferative Disorders" sections below, in Example 
1 1, 15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to 
the detection, treatment, and/or prevention of Alzheimer's Disease, Parkinson's 
Disease, Huntington's Disease, Tourette's Syndrome, meningitis, encephalitis, 
demyelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. Potentially, this gene product 
is involved in synapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. The expression within fetal 
tissue and other cellular sources marked by proliferating cells indicates this protein 
may play a role in the regulation of cellular division, and may show utility in the 

„ a .-»r>:,"i of Ht»"»'opmen'a' diseases and disorders, 
diagnosis, treatment, ana or prevention Oi ae.wopnn a 

including cancer, and other proliferative conditions. Representative uses are 
described in the "Hyperproliferative Disorders" and "Regeneration" sections below 
and elsewhere herein. Briefly, developmental tissues rely on decisions involving ceil 
differentiation and or apoptosts in pattern formation. Deregulation of apoptosis can 
result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is believed to occur in 



acquired immunodeficiency and certain neurodegenerative disorders, such as spinal 
muscular atrophy (SMA). Because of potential roles in proliferation and 
differentiation, this gene product may have applications in the adult for tissue 
regeneration and the treatment of cancers. It may also act as a morphogen to control 
cell and tissue type specification. Therefore, the polynucleotides and polypeptides of 
the present invention are useful in treating, detecting, and or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this 
protein may modulate apoptosis or tissue differentiation and would be useful in the 
i , . ,-,.„ .„.,.~,, r t or nrf-v^ntion of deeenerative or proliferative conditions and 

diseases. The protein is useful in modulating the immune response to aberrant 
polypeptides, as may exist in proliferating and cancerous cells and tissues. The 
protein can also be used to gain new insight into the regulation of cellular growth and 
proliferation. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate Ugands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
suDPlement. Protein, as well as, antibodies directed against the protein may show 

1 A 

utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides composing a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2 1 35 of SEQ ID NO: 1 4, b 
■ _ . ._ - ppn nc tn ii 40 where both a and b correspond to the positions or 

IS ail lULCUCl VJ L l ~> i.I't/, WtlWLV, U ^ I 

nucleotide residues shown in SEQ ID NO:14, and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 5 



2') 

The translation product of tins gene shares significant sequence homology ( -9"°., 
idcntitv) with rabl 1 binding protein from Bos taurus (see Genbank Accession 
AAD21616. i (AF1 17S97); all references available through this accession are hereby 
incorporated by reference herein). The rabl 1 binding protein is thought to be 
important in transferrin recycling (see Zeng, et. al. Identification of a putative 
effector protein for rabl 1 that participates in transferrin recycling. (1999) PNAS 
96(6):2840-2S45; all information and references available through the Genbank 
Accession numbers referenced above, in addition to the PNAS reference is hereby 
incorporated by reference herein). 

This gene is expressed primarily in pooled human melanocyte, fetal heart, and 
pregnant and to a lesser extent in gall bladder, ovary cancer, liver. L428, breast, 
NCI_CGAP_Prl, germinal center B-cell, colon, placenta, testes tumor, testis, fetus, 
bone marrow, epileptic frontal cortex, and infant brain. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
metabolic diseases and or disorders, particularly cancer and other proliferative 
disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in prov iding immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, liver, gall bladder, testes and brain, expression of 
this ^ene at sienificantlv higher or lower levels mav be routinely detected in certain 
tissues or cell types (e.g., metabolic, and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise, or alternatively consist of, one or more immunogenic epitopes shown in 
SEQ ID NO: 46 as residues: Ser-35 to Gly-58, Pro-1 10 to Phe-1 16, Arg-186 to Val- 
194, Ser-214 to Ile-219, Thr-276 to Trp-286, Gln-314 to Asp-326, Asn-360 to Val- 
365. Polynucleotides encoding said polypeptides are also encompassed by the 
invention. 



-1 1 
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The tissue distribution in a variety of cells and tissues, combined *iih the 
strong homology to the Bos taunts rabl i binding protein indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of cancer and other proliferative disorders. Representative 
uses are described in the "Hyperprol iterative Disorders" and "Regeneration" sections 
below and elsewhere herein. Based upon the presumed role of this proteins 
orthologue as an effector molecule which regulates transferrin recycling, this protein 
may have uses which include, but are not limited to modulating vasotension (e.g.. 

iphiVvOrwr heart disease (i.e., huzh iron levels have been 
shown to increase level of atherosclerotic lesions, plaques in coronary arteries), and 
inhibiting oxidative stress on cells and tissues (i.e., high intracellular iron levels are 
known to catalyze the formation of free radicals) - the information described herein is 
well known in the art and would be apparent to one skilled in the art. Based on the 
sequence similarity, the translation product of this clone is expected to share at least 
some biological activities with transferrin modulatory proteins (including agonists or 
antagonists). Such activities are known in the art, some of which are described 
elsewhere herein. Thus this protein may modulate apoptosis or tissue differentiation 
and would be useful in the detection, treatment, and/or prevention of degenerative or 
proliferative conditions and diseases. The protein is useful in modulating the immune 
response to aberrant polypeptides, as may exist in proliferating and cancerous cells 
and tissues. The prote.n can also be used to gain new insight into the regulation of 
cellular growth and proliferation. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
Imands or receptors, to identify agents that modulate their interactions, in addition to 
its use as a nutritional supplement. Protein, as well as, antibodies directed against the 

lltil : f , tumor marker and/or immunotherapy targets tor the 

protein may snow utility as a cumoi ma 

above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
™.i.,t„.< f0 spo m MO-1 5 and mav have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 



would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 



general formula of a-b. where a is any integer between 1 to 2088 ol SEQ ID NO: 15. b 
is an integer of 15 to 2102. where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15. and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
7. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 7. 

This gene is expressed primarily in CD34 positive cells and neurons. 
Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or ceil type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
immune and neurological disorders and diseases. Similarly, polypeptides and 
antibodies directed to these poKpeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune and nervous systerr 
expression of this gene at significantly higher or lower levels may be routinely- 
detected in certain tissues or cell types (e.g.. neural, immune, hematopoietic, and 
cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial 
fluid and spinal fluid) or another tissue or sample taken from an individual having 

b11 _l. . .larder relative to the standard aene expression level, i.e., the expression 
sucn d. ui sortie r, iciauvt l<j — — » 

level in healthy tissue or bodily fluid from an individual not having the disorder. 
Preferred poKpeptides of the present invention comprise, or alternatively consist of, 
one or more immunogenic epitopes shown in SEQ ID NO: 47 as residues: Cys-51 to 
Met-72 Ara-91 to Leu- 1 12, Ser-1 16 to His-123. Polynucleotides encoding said 
poKpeptides are also encompassed by the invention. 
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15 



20 



25 



The tissue distribution in CD34- cells and neurons indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for immune 
disorders and neuron diseases. Representative uses are described in the "Immune 
Activity" and "Infectious Disease" sections below, in Example 11.13. 14. 16. 18. 19. 
20, and 27. and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 

, r - T ,,^.p,,i^.^c in rh^ trpntment of cancer (e.£. bv boosting 



-? A 



immune responses). Since the gene is expressed in cells of lymphoid origin, the 
natural gene product is involved in immune functions. Therefore it is also useful as 
an aoent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
^planted organs and tissues, such as host-versus-graft and graft- versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
injury, demyelination, systemic lupus erythematosa, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may- 
represent a secreted factor that influences the differentiation or behavior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. . Moreover, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease. 

rr , ,-v -- TM,rpHp'c ^vn^rnme meningitis encephalitis, demyelinating 
Huntington s Disease, I curettes ^ynarome, 3 — , t 

diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder. 
i. a ~,; r o disabilities A I S psvehoses. autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 



normal neural function. Potentially, tins gene product is involved :n synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. Furthermore, the protein may also be used to determine 
b.ological activity, to raise antibodies, as t.ssue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as. antibodies directed against the protein 
mav show utilitv as a tumor marker and/or immunotherapy targets for the above listed 



tissues. 



Manv nolvnucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically- 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2425 of SEQ ID NO: 15. b 
is an integer of 15 to 2439, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 

-r 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

The aene encoding the disclosed cDNA is believed to reside on chromosome 
2. Accordingly, polynucleotides related to this invention are useful as a marker in 

]«nl"KTP nnnlwric P/^r f \\ TC\ m O S O me 2 
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This gene is expressed primarily in colon tumor and B cell lymphoma. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissuefs) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
immune and gastrointestinal diseases and. or disorders (particularly colon cancer and 
B cell lymphoma). Similarly, polypeptides and antibodies directed to these 
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polypeptides are useful m providing immunological probes for differential 
identification of the tissue(s) or cell type(sl. For a number of disorders of the above 
tissues or cells, particularly of the immune, expression of this gene at significantly 
higher or lower levels may be routinely detected in certain tissues or cell types (e.g.. 
gastrointestinal, immune, hematopoietic, and cancerous and wounded tissues) or 
bodily fluids (e.g.. serum, plasma, urine, chyme, synovial fluid and spinal fluid) or 
another tissue or sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Preferred polypeptides ot the 
present invention compose, or alternatively consist of one or more immunogenic 
epitopes shown in SEQ ID NO: 48 as residues: Pro-31 to Leu-36. Thr-47 to Gly-55, 
Glu-60 to Glu-69. Polynucleotides encoding said polypeptides are also encompassed 
by the invention. 

The tissue distribution in colon tumor and B cell lymphoma cells and tissues 
1 5 indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for immune and gastrointestinal diseases and/or disorders. Representative uses are 
described in the "Immune Activity" and "Infectious Disease" sections below, in 
Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the 
expression of this gene product indicates a role in regulating the proliferation; 
20 survival; differentiation; and/or activation of hematopoietic cell lineages, including 
blood stem cells. This gene product is involved in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g. by boosting immune responses). Since the gene is 
expressed in cells of lymphoid origin, the natural gene product is involved in immune 
25 functions. Therefore it is also useful as an agent for immunological disorders 

including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
30 versus-eraft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lens tissue injury, demyelination, systemic lupus 
ervthematosis, dine induced hemolytic anemia, rheumatoid arthritis, Sjogren's 



disease, and scleroderma. Moreover, the protein may represent a secreted factor that 

influences the differentiation or behavior ot uthei blood cells. 01 mat r.cn. 

hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and, or proliferation of various cell types. The protein is 
useful in modulating the immune response to aberrant polypeptides, as may exist in 
rapidly proliferating cells and tissues (e.g., colon cancer tissue). Furthermore, the 
protein may also be used to determine biological activity, raise antibodies, as tissue 

, . . :_.,i., tl , ~ (V 7rvit'- i;<T-, r d« or receptors, to identifv aeents that modulate their 
interactions, in add.tion to its use as a nutritional supplement. Protein, as well as. 
antibodies directed against the protein may show utility as a tumor marker and, or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
eeneral formula of a-b, where a is any integer between 1 to 2062 of SEQ ID NO: 1 7, b 
is an integer of 15 to 2076, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 



14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

This gene is expressed primarily in brain and to a lesser extent in testes. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
neurodegenerative disorders. Similarly, polypeptides and ant.bod.es directed to these 



15 



polypeptides are useful in providing immunological probes lor differential 
identification of the t.ssueis) or ceil l>pe,s). For a number of disorders of the above 
tissues or cells, particularly of the central nervous system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
tvpes (e.g.. reproductive, neural, and cancerous and wounded tissues) or bodily fluids 
(e.g.. serum, plasma, urine, seminal fluid, synovial find and spinal fluid) or another 
tissue or sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 

■ . ,• , ,„ ; n Hi---'.nl rot bavins the disorder. Preferred polypeptides of the 
present invention comprise, or alternatively consist of. one or more immunogenic 
epitopes shown in SEQ ID NO: 49 as residues: Leu-68 to Gly-76. Polynucleotides 
encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in brain indicates the protein product of this clone is 
useful for the detection, treatment, and/or prevention of neurodegenerative disease 
states, behavioral disorders, or inflammatory conditions. Representative uses are 
described in the "Regeneration" and "HyperproHferative Disorders" sections below, in. 
Example 11,15, and 18, and elsewhere herein. Briefly, the uses include, but are not 
Hmited to the detection, treatment, and/or prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette's Syndrome, meningitis, 
20 encephalitis, demyel.nating diseases, peripheral neuropathies, neoplasia, trauma. 

congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, parano.a. obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, this gene product may play a role in normal neural function 

, , ,., nmpnt Potentiallv this ^ene product is involved in synapse formation, 
and development, roienuaiiy, 0 -- A - i 

neurotransmission, learning, cognition, homeostasis, or neuronal differentiation or 
survival. Th,s gene product is also useful in assays designed to identify binding 
agents, as such agents (antagonists) are useful as male contraceptive agents. 
J^larlv the protein is believed to be useful in the treatment and, or diagnosis of 
testicular cancer. The testes are also a site of active gene expression of transcripts 
that is expressed, particularly at low levels, in other tissues of the body. Therefore, 



25 



) 



this gene product may be expressed in other specific tissues or organs where it may 
Dlav related functional roles in other processes, such as hemopoiesis, inflammation. 

* 

bone formation, and kidney function, to name a few possible target indications. 
Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as. antibod.es directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

• , -w-t-i c'sT QPMiipnr^s are publiclv 

i.ViciliV pUi y HU^l^'-'l-iva^ w ^ ■ ■ ■> 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:18 and may have been publicly available prtor to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
frtrT „,i n nf a -h where a is anv integer between I to 879 of SEQ ID NO: IS. b 
is an integer of 15 to 893, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 8, and where b is greater than or equal to a 



+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

In another embodiment, polypeptides composing the amino acid sequence of 
5 the open reading frame upstream of the predicted signal peptide are contemplated by 

• „i — >~twU*c r*f thp invention cornnnse the 
the present invention. Specifically, polypeptides ot mi - - , 

following amino acid sequence: 

GTSPSSLQSFIHGVTSEAFAVPFFMIICLIMFYFIALAGAHKRVVIQLREQLSLE 

SRDKCYLIQKLLTEAQRDMRN (SEQ ID NO: 75). Moreover, fragments and 

. r : ....... .r.u:.- r .,u.^ v ,^ u U rh as for examole. fragments as described herein. 

0 variant ui tnia pw i v pv,pUuv \*.\ — 1 -- * ~ 

polypeptides at least 80"/,. 35%. 90%. 95%. 96%. 97",, 98%. or 99% identical to 
these polypeptides and polypeptides encoded by the polynucleotide which hybndi/e. 



under stringent conditions, to the polynucleotide encoding this polypeptide are 

... - • i; ,),.,. u; n ,i ruil'-nentiiitN nf the invention are 

encompassed by the invention. Antibodies tiuii umu poupcpuues ... .■>- ■■■ 

also encompassed by the invention. Polynucleotides encoding this polypeptide are 
also encompassed by the invention. 
5 This gene is expressed primarily in testes. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
reproductive diseases and/or disorders, particularly cancer and other proliferative 
10 disorders (such as testicular cancer). Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the reproductive system and specifically the testes, 
expression of this gene at significantly higher or lower levels may be routinely 
1 5 detected in certain tissues or cell types (e.g., reproductive, testicular, and cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, seminal fluid, urine, 
synovial fluid and spinal fluid) or another tissue or sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an individual not having the 
20 disorder. Preferred polypeptides of the present invention comprise, or alternatively 
consist of one or more immunogenic epitopes shown in SEQ ID NO: 50 as residues: 
Thr-43 to Asn-51. Polynucleotides encoding said polypeptides are also encompassed 

bv the invention. 

The tissue distribution in testes indicates that polynucleotides and 

25 polypeptides corresponding to this gene are useful for diagnosis and treatment of 

rnnrnr ,,„.i other nmliferative disorders, particularly testicular cancer. Representative 
uses are described here and elsewhere herein, polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g. endocrine function, sperm maturation), as 

30 well as cancer. Therefore, this gene product is useful in the treatment of male 

infertility and or impotence. This gene product is also useful in assays designed to 
identify binding aeents. as such agents (antagonists) are useful as male contraceptive 



a-ents. Similarly, the protein is believed to be useful in the treatment and or 
diagnosis of testicular cancer. The testes are also a site of active gene expression of 
transcripts that is expressed, particularly at low levels, in other tissues of the body. 
Therefore, this gene product may be expressed in other specific tissues or organs 
where it may play related functional roles in other processes, such as hematopoiesis. 
inflammation, bone formation, and kidney function, to name a few possible target 
indications. Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
m identify aocnts that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibod.es directed against the protein may show 
utilitv as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
oeneral formula of a-b, where a is any integer between 1 to 396 of SEQ ID NO: 19, b 
is an integer of 1 5 to 410, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:19, and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The translation product of this gene (frame -3) shares sequence homology 
with staufen protein (see, e.g.. CAB40082 (AJ132258.1 ): ): all references available 
through this accession are hereby incorporated by reference herein.) which is thought 
to be important as a double-stranded RNA and tubulin binding protein which localizes 
to the rough endoplasmic reticulum. The gene encoding the disclosed cDNA is 



believed to reside on chromosome 20. Accordingly, polynucleotides related to this 
invention are useful as a marker in linkage analysis tor chromosome 20. 

This izene is expressed primarily in chondrosarcoma, kidney, immune cells 
(e.s., T -cells), brain, ulcerative colitis, fetal tissue (e.g., lung) and to a lesser extent m 
manv other normal and cancerous tissues (e.g., colon, pancreas, hepatocellular, 
ovaries). 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
kidnev disorders, colitis, disorders of the CNS and immune system, chondrosarcoma 
and colon carcinoma. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the skeletal, tumor, immune, and intestinal systems, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., gastrointestinal, immune, cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise, or alternatively consist of, one or 
more immunogenic epitopes shown in SEQ ID NO: 5 1 as residues: Leu-44 to Thr-55. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution and homology to staufen protein indicates that 
polynucleotides and polypeptides coiTesponding to this gene diagnosis and treatment 
n f. nWr-itive colitis T-cell lvmohoma, as well as certain cancers including but not 
limited to chondrosarcoma, colon carcinoma, pancreatic cancer, liver cancer, ovarian 
cancer. The tissue distribution in immune cells indicates the protein product of this 
clone is useful for the diagnosis and treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections below, in Example 11, 13, 14. 16. IS. 19, 20. and 2/, 
and elsewhere herein. Briefly, the expression of this gene product indicates a role in 



retaliating the proliferation: survival: differentiation; and or activation ot 

i ■ t - . -.n i- in.-iiniirn' hlooil st^m cells This <>ene product is involved 

hematopoietic cell lineages, inciuunig uiuuu si^m ^ = — r 

in the regulation of cytokine production, antigen presentation, or other processes 
suuwsiina a usefulness in the treatment of cancer (e.g. by boosting immune 
5 responses .). Since the gene is expressed in cells of lymphoid ongin. the natural gene 
product is involved in immune functions. Therefore it is also useful as an agent for 
immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
10 T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lens tissue injury, demyelmation, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 
1 5 influences the differentiation or behavior of other blood cells, or that recruits 

hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. The tissue 
distribution in brain indicates the protein product of this clone is useful for the 
20 detection, treatment, and/or prevention of neurodegenerative disease states, 

behavioral disorders, or inflammatory conditions. Representative uses are described 
in the "Regeneration" and "Hyperproliferative Disorders" sections below, in Example 
1 1, 15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to 
the detection, treatment, and/ or prevention of Alzheimer's Disease, Parkinson's 
25 Disease. Huntington's Disease. Tourette's Syndrome, meningitis, encephalitis, 
demvelinating diseases, peripheral neuropathies, neoplasia, trauma, congenital 
malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mama, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities. ALS. psychoses, autism, 
30 and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions ot the 
brain indicates it plays a role in normal neural function. Potentially, this gene product 



is involved in svnapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. Moreover, the expression within 
fetal tissue and other cellular sources marked by proliferating cells indicates this 
protein mav play a role in the regulation of cellular division, and may show utility in 
the diagnosis, treatment, and/or prevention of developmental diseases and disorders, 
including cancer, and other proliferative conditions. Representative uses are 
described in the "Hyperproliferative Disorders" and "Regeneration" sections below 
and elsewhere herein. Briefly, developmental tissues rely on decisions involving cell 
differentiation and/or apoptosis in pattern formation. Dysregulation ot apoptosis can 
result in inappropriate suppression of cell death, as occurs in the development of some 
cancers, or in failure to control the extent of cell death, as is believed to occur in 
acquired immunodeficiency and certain neurodegenerative disorders, such as spinal 
muscular atrophy (SMA). Because of potential roles in proliferation and 
differentiation, this gene product may have applications in the adult for tissue 
regeneration and the treatment of cancers. It may also act as a morphogen to control 
ceil and tissue type specification. Therefore, the polynucleotides and polypeptides of 
the present invention are useful in treating, detecting, and/or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this 
protein may modulate apoptosis or tissue differentiation and would be useful m the 
detection, treatment, and or prevention of degenerative or proliferative conditions and 
diseases. The protein is useful in modulating the immune response to aberrant 
polypeptides, as may exist in proliferating and cancerous cells and tissues. The 
protein can also be used to gam new insight into the regulation of cellular growth and 
proliferation. The expression within fetal tissue and other cellular sources marked by- 
proliferating cells indicates this protein may play a role in the regulation of cellular 
division, and mav show utility in the diagnosis, treatment, and/or prevention of 
developmental diseases and disorders, including cancer, and other proliferative 
conditions. Representative uses are described in the "Hyperproliferative Disorders" 
and "Regeneration" sections below and elsewhere herein. Briefly, developmental 
tissues rely on decisions involving cell differentiation and/ or apoptosis in pattern 
formation. Dysregulation of apoptosis can result in inappropriate suppression of cell 
death, as occurs in the development of some cancers, or in failure to control the extent 



of cell death, as is believed to occur in acquired immunodeficiency and certain 
neurodegenerative disorders, such as spina! muscular atrophy (SMA). Because of 
potential roles in proliferation and differentiation, this gene product may have 
applications in the adult for tissue regeneration and the treatment of cancers. It may 
also act as a morphogen to control cell and tissue type specification. Therefore, the 
polynucleotides and polypeptides of the present invention are useful in treating, 
detecting and/ or preventing said disorders and conditions, in addition to other types 
of degenerative conditions. Thus this protein may modulate apoptosis or tissue 
differentiation and would be useful in the detection, treatment, and/or prevention ot 
degenerative or proliferative conditions and diseases. The protein is useful in 
modulating the immune response to aberrant polypeptides, as may exist m 
proliferating and cancerous cells and tissues. The protein can also be used to gam 
new insight into the regulation of cellular growth and proliferation. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate Hgands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1912 of SEQ ID NO:20, b 
is an integer of 15 to 1926, where both a and b correspond to the positions ot 
nucleotide residues shown in SEQ ID NO:20. and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 11 



In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of. the following ammo acid sequence: 

FGTRKPEPKSVVPSGPVLANVSMFGEK0GT\1QVFFLSEIG\1LWVVVK\1AHS 
AMLVSHTQDPTPSRWPCSLAQSILLTCSPQHRFSLERKIQLPPRRWWAEGREG 
CWVRERVGERT (SEQ ID NO: 76). Moreover, fragments and variants of this 
polypeptide (such as, lor example, fragments as described herein, polypeptides at 
least 80%, 85%, 90%. 95%, 96%, 97%, 98%. or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridize, under stringent 
conditions, to the polynucleotide encoding this polypeptide are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed 
by the invention. Polynucleotides encoding this polypeptide are also encompassed by 

the invention. 

This gene is expressed primarily in chondrosarcoma. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions w hich include but are not limited to: 
bone disease, disease of the skeletal system and cancer (particularly of mesenchymal 
origin). Similarly, polypeptides and antibodies directed to these polypeptides are 
useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of bones, expression of this gene at significantly higher or lower levels 
mav be routinelv detected in certain tissues or cell types (e.g., skeletal system, 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, bone 
marrow, synovial fluid and spinal fluid) or another tissue or sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 52 as residues: 
Thr-28 to Arg-35. Leu-62 to Trp-67, Glu-70 to Trp-76, Arg-80 to Thr-85. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 



l-u P .UsrnbMtion indicates that polvnucleotides and polypeptides 

corresponding to this gene arc useful for treatment and or diagnosis of 
rhnn(jr,«arroma and other proliferative and bone diseases. In addition, the 
expression of this gene product in chondrosarcoma would suggest a role in the 
detection and treatment of disorders and conditions afflicting the skeletal system, in 
particular osteoporosis, bone cancer, connective tissue disorders (e.g. arthritis, 
trauma, tendonitis, chrondomalacia and inflammation). The protein is also useful in 
the diagnosis or treatment of various autoimmune disorders (i.e.. rheumatoid arthritis, 
lupus, scleroderma, and dermatomyositis), dwarfism, spinal deformation, joint 
abnormalities, and chondrodysplasias (i.e. spondyloepiphyseal dysplasia congenita, 
familial osteoarthritis, Atelosteogenesis type II, metaphyseal chondrodysplasia type 
Schmid, etc.). Furthermore, the protein may also be used to determine biological 
activity, to raise antibodies, as tissue markers, to isolate cognate ligands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and'or immunotherapy targets for the above listed tissues. 

FST sequences, are publicly 
iVlanv poi vnuc leouuL o^v^a^n^'-o, dulu * — i- 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

neral formula of a-b. where a is any integer between 1 to 1047 of SEQ IDNO:21,b 
is an integer of 15 to 1061, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21, and where b is greater than or equal to a 
+ 14. 



FEATLRES OF PROTEIN ENCODED BY GENE NO: 12 



-T-i. . nn , 1 .,; OP nroduct this -ene shares sequence homology with 

■ i > . <r n.-nh-ink -icc-ssion all references available 

preprocortistaun (see, e.g., UcnDank accession r\i 

t u~....v, ncres^ion are hcrebv incorporated by reference herein.) Cortistaiin is a 
secreted neuropept.de implicated in regulation of neuronal activity and sleep. 
Cortistatin depresses neuronal electrical activity and antagonizes the effects of 
acetylcholine on hippocampal and cortical measures of excitability. 

This gene is expressed primarily in chronic synovitis, fetal heart, and brain 
Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the ti.ssue(s) or ceil type(s» present in a biological sample 

. .. ♦ ] ■ . ... „ ~ , r 'ninh in^inHp Kut u.rp not lirniteCi to. 
and for diagnosis ot diseases ana cunuiuutia w — a 

chronic s Jovitis, immune disorders, fetal developmental disorders (e.g.. heart defects 
and disease), sleeping disorders, and disorders of the central nervous system (CNS). 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
synovium, fetal tissue, and brain, expression of this gene at significantly higher or 

.. rt vj„ A^tor^t^A in certain tissues or cell types (e.g., CNS, 
lower levels may oe routinely Q^w^w iw -i 

cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 

fluid and spinal fluid) or another tissue or sample taken from an individual having 

such a disorder, relative to the standard gene expression level, i.e., the expression 

level in healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution and homology to preprocortistatin indicates that 

polynucleotides and polypeptides corresponding to this gene are useful for regulation 

_c a . , ct ivitv and <l*en. The tissue distribution in brain and homology to 

o i neuronal a^nv i^. ^w^-. ^i-v- r 

precortistatin indicates the protein product of this clone is useful for the detection, 
treatment, and/or prevention of neurodegenerative disease states, behavioral 
disorders, or inflammatory conditions. Representative uses are described ' 
"Regeneration" and "Hyperproliferative Disorders" sections below, in Example 11. 
15. and IS. and elsewhere herein. Briefly, the uses include, but are not limited to the 
detection, treatment, and/or prevention of Alzheimer's Disease. Parkinson's Disease. 

^ ._ c-.. T , ,i m epir«7itis pnrpnhalitis, demvelmatmg 

Huntington's Disease, lourettes oyiiuiunu., uien^.^, r - - 

diseases, peripheral neuropath.es. neoplasia, trauma, congenita! malformations, spinal 



L \J 



15 



20 



25 



30 



, ■ 111ir ; . ... .ii.^v'-i and infarction, anourvsms. hemorrhages, schizophrenia, 
core injuries. i.-»_iiciiiiu auu — 

mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder. 

.nihilities -M .S. nsvehoses. autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Potentially, this gene product is involved in synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. The expression of this gene product in synovium would 
suggest a role in the detection and treatment of disorders and conditions afflicting the 

c-ww-il QVQtpin in particular osteopuLuMs, Dunv. ^.i^*, 

(e.g. arthritis, trauma, tendonitis, chrondomalacia and inflammation). The protein is 
also useful in the diagnosis or treatment of various autoimmune disorders (i.e., 
rheumatoid arthritis, lupus, scleroderma, and dermatomyosit.s). dwarfism, spinal 
deformation, joint abnormalities, and chondrodysplasias (i.e. spondyloepiphyseal 
dysplasia congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid, etc.). Moreover, the expression within fetal tissue and 

_ ^..-i,^ u„ nrP i;ft»r«tina r.plls indicates this protein may play a 
other cellular sources niurjvcu oy proni— 

role in the regulation of cellular division, and may show utility in the diagnosis, 
treatment, and- or prevention of developmental diseases and disorders, including 
cancer, and other proliferative conditions. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 

: w . iate ^ooression of cell death, as occurs in the development of some cancers. 

mappi op i lute t « 5 " i,ji1 — 

or in failure to control the extent of cell death, as is believed to occur in acquired 
immunodeficiency and certain neurodegenerative disorders, such as spinal muscular 
atrophy (SMA). Because of potential roles in proliferation and differentiation, this 
gene product may have applications in the adult for tissue regeneration and the 
treatment of cancers. It may also act as a morphogen to control cell and tissue type 
specification. Therefore, the polynucleotides and polypeptides of the present 

, . . j ., n( -» «r^\.-r»n tip it <;aid disorders and 

invention are usetul in treating, detecting, anu^i » - ulJ 

conditions, in addition to other types of degenerative conditions. Thus this protein 



, ,i;,-c.,-.. n ri- u ;n n and would be useful in the detection. 

mav modulate apoptosis 01 uinv... - 

treatment, and/or prevention of degenerative or proliferative conditions and diseases. 

. ;„ «, 0 clMiotinu the immune response to aberrant polypeptides, as 

1 he protein ubcuii m ui^ui»l..u - 

mav exist in proliferating and cancerous cells and tissues. The proton can also be 

used to *ain new insight into the regulation of cellular grow th and proliferation. 

Furthermore, the protem may also be used to determine biological activity, to raise 

ant.bod.es. as tissue markers, to isolate cognate Hgands or receptors, to identity agents 

that modulate their interactions. Protein, as well as, antibodies directed against the 

protein mav show utility as a tumor marker and/or immunotherapy targets tor the 

«■ t . j *: o tv^ tissue distribution incncates uic puivuuwiw.— 

aDOve listen u^au^. i n*- ^^u^- a — 

polvpeptidcs corresponding to this gene would also be useful for the diagnosis and 
treatment of a variety of immune system disorders. For example, this gene and or 
gene product may play a role in regulating the proliferation; survival; differentiation; 
and/or activation of hematopoietic cell lineages, including blood stem cells, 
involvement in the regulation of cytokine production, antigen presentation, or other 
Processes suggests a usefulness for treatment of cancer (e.g. by boosting immune 

.-. ...,.t..,:,j „ r ;„;„ ; n Hirntp<s the natural uene product 
responses). Expression in cells ot lymphu.u ur, 5 „„ ,n. ~ " 

would be involved ,n immune functions. Therefore it would also be useful as an 
agent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hvpersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 

. - HUnrde« su^b as autoimmune infertility, lens tissue 
diseases, or autoimmunity aisoruc..., 

mjurv demvehnation. systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 
represent a secreted factor that influences the differentiation or behavior ot other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and or proliferation of 

various cell types. 



u FST <euuences. are publicly 

Manv polynucleotide sequences, *iu.i» a. t., . - 

u , ^ c Am o of these sequences are 
ilabl 1 accessible through sequence databa.es. borne ut these 1 

d ^ s . , u.,..„ b ,, n nuhHclv available prior to conception ot 

related to SEOLUNU:-- and n,avu..^R"-r- - 

the presem ,„ven,ion. Preferabiy. such related polynucleotides -are specially 
5 ew L. fro, the scope of .he present nwenuo, To Us, every relate, seouenee 

rl he era— Accordingly* Ptefe-y excluded ^ *. — 
are one or nrore pol^cleor.des con.pr.s.n, a ouCeot.de seouencc descn ea oy d, 
„e„era, fonr.o.a of a-h. ahere a , any ,„.e S er he,ve=„ , 1 134 ot SEO ^ "' 

~ _ _ th ,, ni i u correspond to the positions o, 

- i- u m I 1 48 where bota a anu □ lui . - 
is an integer ot 13 to i wu^ 

v ceo in \n~>? and wnere o is s 1 ^ 1 "' 1 
10 nucleotide residues shown m but) i~ — 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

The poNpeptide of this gene has been determined to have a transmembrane 
1 . _, Ft , :„ 0 o C iH sequence referenced in 

■ 4 ^^c^tir^n /h - V O tile amuiO ut.iv. 

domain at about ammo acid position /o J- oi 

- u- vinreover a cvtoplasmic tail encompassing ammo acids y^- 

T able 1 for this gene. Moreover, a cyiopi ■ tJ „ c ; t ;e 

• j o., <tP H unon these characteristics, it is 
157 of this protein has also been determined. Based upon 

. . fthic c, m p shares structural features to type la 
believed that the protein product ot this gene shares 

membrane proteins. 

In specific embodiments, polypeptides of the invention compose, or 

alternatively consists of. the following amino acid VPVGRGNY 

v L1P L,rrv t urr,vv,LA,v»™«TME re s«SQ S A wtce, « » 

rruvcni,' r<;FO ID NO' 7"). Moreover, fragments <inu 
GVGLEKEQRCFKIKQQGLH1IV SDR (SEQ ID NU. 

r- ,e r-uch as for sample, fragments as described herein, 
variants of this polypeptide (such as, ior .xai v _ „,.... , m 

0£ -,v o-o/ or 99% identical to 

• i ot i.nct SO 0 ',, 8>% 90%. 93%, 96%, 9 - ro. ->8'0, or 

i C w « encoded hy the polynucleonde ,h,ch hybnd.re. 
these polypeptides ana poiv F ^ 

r , ..j: r .. tu.r ^.^hmentiae are 

. , - mnd itions to the polynucleotide encoumu uu» p-.-^r- 

Inrpassed hy the invention. ,n..hod,es ,a. band polypeptides of the ,een.,„ are 



, . . th , : , v ., Pf ; nP Pnb'iuielr'oMile* encoding this polypeptide are 
also encompassed o> me mvUihon. . ui, ~. _ ... 

also encompassed by the invention. 

-en- - - nr^s^l nnmanlv in bone marrow and endometrial tumor and 

to a lesser extent in epithelia, HSC172 cells, keratinocytes and smooth muscle. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissues) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
,mmune disorders, skin disorders, and cancer (particularly of the endometrium). 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
nr ~. ^^imoiomc^l nrobes tor dilterentiai ldentuicaLiun d »ob W w^, ---- 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
bone marrow hematopoeuc system and endometrium expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or sample taken from 
an individual having such a disorder, relative to the standard gene expression level, 

, • , i,i .. .:„„.., ^-K^Hilv flniH frr>m an individual not 
i.e., the expression level in heaithy tissue d t>oaii\ tiaiu .rui.i an - - 

having the disorder. Preferred polypeptides of the present invention compose, or 
alternatively cons.st of, one or more immunogenic epitopes shown in SEQ ID NO: 54 
as residues: Arg-21 to Lys-42, Asn-66 to Gln-73, Tyr-100 to Ser-1 15, Cys-122 to 
Thr-128. Polynucleotides encoding said polypeptides are also encompassed by the 
invention. 

The tissue distribution in bone marrow indicates the protein product of this 
clone is useful for the diagnosis and treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections below, in Example 11, 13, 14. 16. 18, 19,20, and 27, 
and elsewhere herein. Briefly, the expression of tins gene product indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
hematopoietic cell lineages, including blood stem cells. This gene product is involved 
in the regulation of cytokine production, antigen presentation, or other processes 
suggesting a usefulness in the treatment of cancer (e.g. by boosting immune 
JponsesJ. S.nce the gene is expressed in cells of lymphoid origin, the natural gene 



nr(V i ;.. ;«vol'--d ip immune functions. Therefore it is also useful as an agent for 

immunological disorders including arthritis, asthma, immunodeficiency diseases such 
-, s a ins leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
5 T-cell mediated ototoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lens tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 

* it 1 11 4- 1--. ~t r> VI lite 

• ■ i .i. ^ r ^t-h,-»r i \ \X\,\\ rC^ tin lb 

10 influences the ditierentiauon or ochaviurui umu ^ 

hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. The tissue 
distribution m smooth muscle tissue indicates that the protein product of this gene is 

1 5 useful for the diagnosis and treatment of conditions and pathologies of the 

cardiovascular system, such as heart disease, restenosis, atherosclerosis, stoke, 

f , . _ . u - - : - wn"rH h^imu Thf tissue distribution in keratinocytes 
ansina. tnrornboiis, ano vvouiiu n.- 

suggests that the protein product of this clone is useful for the treatment, diagnosis, 
and/or prevention of various skin disorders including congenital disorders (i.e. nevi, 
20 moles, freckles, Mongolian spots, hemangiomas, port-wine syndrome), integumentary 
tumors (i.e. keratoses, Bowen's disease, basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, Paget's disease, mycosis fungoides, and Kaposi's 
sarcoma), injuries and inflammation of the skin (re. wounds, rashes, prickly heat 
disorder ncopa<=is dermatitis), atherosclerosis, uticana. eczema, photosensitivity, 

Ul J'-'i uvi , n.,Oi mow, — — *■ j , 

autoimmune disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, 
scleroderma, pemphigoid, and pemphigus), keloids, striae, erythema, petechias 
purpura, and xanthelasma. Moreover, such disorders may predispose increased 
susceptibility to viral and bacterial infections of the skin (i.e. cold sores, warts, 
chickenpox. molluscum contagiosum. herpes zoster, boils, cellulitis, erysipelas, 
30 impetigo, tinea, althletes foot, and ringworm). The tissue distribution in endometrial 

. . ■ tViic rinpp ic u^ful for the detection, 

tumor suggests mat tne proicm puuuu <jl uu^ ** 

treatment, and- or prevention of endometrial cancer. Furthermore, the protein may 



25 



u t , r ,.„i rn j..f,. nT iipo Hiolo^ical acrivitv. to raise antibodies, as tissue markers, to 
isolate cognate ligunds or receptors, to identify agents that modulate their interactions, 
in •„l,i,unn to its use as a nutritional supplement. Protein, as well as. antibodies 
directed against the protein may show utility as a tumor marker and/or 
5 immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID N'0:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

1 n pvHuded from the scone of the present invention. I o list every related sequenee 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides composing a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1785 of SEQ ID NO:23, b 
is an integer of 15 to 1 799, where both a and b correspond to the positions ol 

15 nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
- 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 14 



This gene is expressed primarily in human substantia nigra. 
Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the t.ssue(s) or cell type(s) present in a biological sample 
-,r.H for di™nr, s is of diseases and conditions which include but are not limited to: 
neural diseases and/ or disorders, particularly cancer and other proliferative disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
nerv ous system, expression of this gene at significantly higher or lower levels may be 
30 routinely detected in certain tissues or cell types (e.g.. neural, developmental, and 

t . ■ - - n,,;,-i^ /s> 1T rAmm nlncnn urine svnovial 
caneerous and woundeu tissues; 01 uOuiiv uunao ^.5., bcr^in, > 

fluid and spinal fluid) or another tissue or sample taken from an individual having 



,,,,4, Ji scaler r-bitivc to the standard -ene expression level, i.e., the expression 
level m healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in human substantia nigra tissue indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for diagnosis 
and treatment of cancer and other proliferative disorders particularly in the nervous 
system. Representative uses are described in the "Regeneration" and 
"Hyperproliferative Disorders" sections below, in Example I 1, 15, and 18, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and/or prevention of Alzheimer's Disease, Parkinson's Disease. 

, . i » — >. - ! _ . ,. ^' - <v" - . i r.a r-v» i-"^ rr l (->rl U1 (Tl t ! v PTH i 'f J T'l I 1 J| | I I i S I i v t M »' L i 1 i i U I 1 1 1 ^ 

Huntineton s uisease, L ouioue 5 o vnuromv., wliL ^^- t — ■ 

d.seases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 
cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 
mama, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 
normal neural function. Potentially, this gene product is involved in synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. Furthermore, the protein may also be used to determine 
biological activity, to raise antibodies, as tissue markers, to isolate cognate ligands or 

km* 

receptors, to identity agents that modulate their interactions, in addition to its use as a 
nutntional supplement. Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy targets for the above listed 

tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1242 of SEQ ID NO.24. b 



- , - , i ic/. M u.- Hnrh 'l 'in J h correspond to the positions ot 
is an integer or 1 ? to i -^0. ooi.i a aia. i 

, ■ i ■ i ^ -hnwn in SFO ID \0'* , 4 and where b is greater than or equal to a 
cleotide residues shown in ocu .^w.- . ai 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

This -ene is expressed primarily in immune cells (e.g.. dendntic cells, 

, h-iop^ PFRMTF?74 meninsima, fetal tissue (e.g., heart, 

monoevtes. anu inaeropuauw* 1 j-a^ r ~ 

--.i nnH to : i lp«er extent in adipose, epididi ymus, osteoD.as.b. 

cancerous tissue (e.g.. colon tumor) and many other tissues. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present m a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
immune disorders, fetal development disorders, colon cancer, and other cancers. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 

ifirntion of the tissue(s) or cell 
providing immunological prooes foi dulerent.ai .aenimca - 

type(s) For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, cancerous and 
wounded tissues) or bod.ly fluids (e.g., serum, plasma, unne, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in immune cells such as monocytes, dendntic cells, and 
macropha.es indicates the protein product of this clone is useful for the diagnosis and 
treatment of a variety of immune system disorders. Representative uses are described 
in the "Immune Activity" and "Infectious Disease" sections below, in Example 11,13, 
14 16 13. 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation, survival, differentiation, and or 
activation of hematopoietic cell lineages, including blood stem cells. As a secreted 
uene product of immune cells this gene product is likely involved in the regulation ot 



■id 



, ,: ... .-,,•],. > r nroi-^ssc^ . -;u""cstinii a useluiness 
cytokine production, antigen preseniatiuti. 01 ou,.. proe.s ... 

in the treatment of cancer (e.g. by boosting immune responses). Since the gene is 

, ; . th* nyt.iml «hic product is involved in immune 
expressed in ceils ot ivmpUoiu ui.b... — ..<• .= 

functions. Therefore it is also useful as an agent for immunological disorders 
including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity: immune reactions to transplanted organs and tissues, such as host- 
versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 

r ininrv Hemvelinatioiu svsteniic lupus 

autoimmune infertility, iena hmuw 

erythematosa, druu induced hemolytic anemia, rheumatoid arthritis. Sjogren's 

disease and scleroderma. Moreover, the protein may represent a secreted factor that 

influences the differentiation or behavior of other blood cells, or that recruits 

hematopoietic cells to sites of injury. Thus, this gene product is thought to be useful 

in the expansion of stem cells and committed progenitors of various blood lineages, 

and in the differentiation and/or proliferation of various cell types. The secreted 

bodies as tissue 

protein can also be used to determine bioiog.ca. act.vuy. ^ ^ au.Doa.--, 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
afteractions, and as nutritional supplements. It may also have a very wide range of 
biological activmes. Representative uses are described in the "Chemotaxis" and 
"Bindine Activity" sections below, in Examples 11, 12, 13, 14, 15, 16, 18, 19, and 20, 
and elsewhere herein. Briefly, the protein may possess the following activities: 
cytokine, cell proliferations differentiation modulating activity or induction of other 

... ,.: mrn ~. mtJ rcs«apt activities fee. for treating human 

cytokines; immunostimuiating' immune uppr^a - ~ 

immunodeficiency virus infection, cancer, autoimmune diseases and allergy); 
regulation of hemopoiesis (e.g. for treating anemia or as adjunct to chemotherapy); 

, • .1 ,fk w nrtilawe 'erdons ligaments and/or nerves (e.g. tut 

stimulation or growth of bone, cartilage, imuuua, s 

treating wounds, stimulation of follicle stimulating hormone (for control of fertility); 
chemotactic and chemokmetic activities (e.g. for treating infections, tumors): 
hemostatic or thrombolytic activity (e.g. for treating hemophilia, card.ac intarction 
etc.): anti-inflammatory activity (e.g. for treating septic shock, Crohn's disease): as 
antimicrobials: for treating psonasis or other hyperproliferative diseases: for 



regulation of metabolism, and behavior. Also contemplated is the use of the 
corresponding nucleic acid in gene therapy procedures. The expression within total 
tissue and other cellular sources marked by proliferating cells indicates this protein 
mav play a role in the regulation of cellular division, and may show utility in the 
diagnosis, treatment, and, or prevention of developmental diseases and disorders, 
including cancer, and other proliferative conditions. Representative uses are 
described in the "Hyperproliferative Disorders" and "Regeneration" sections below 
and elsewhere herein. Briefly, developmental tissues rely on decisions involving cell 
differentiation and or apoptosis in pattern formation. Dysregulation of apoptosis can 

rpcii it itt uvinnronn ntp ^iinnrcvivluii mi i " j i u^cUu. «i> u^v_ Lit ..^ hi In. vciuUni\-in 1 oo*. i «.w 

cancers, or in failure to control the extent of cell death, as is believed to occur in 
acquired immunodeficiency and certain neurodegenerative disorders, such as spinal 
muscular atrophy (SMA). Because of potential roles in proliferation and 
differentiation, this gene product may have applications in the adult for tissue 
regeneration and the treatment of cancers. It may also act as a morphogen to control 
cell and tissue type specification. Therefore, the polynucleotides and polypeptides of 
the present invention are useful in treating, detecting, and/or preventing said disorders 
and conditions, in addition to other types of degenerative conditions. Thus this 
protein may modulate apoptosis or tissue differentiation and would be useful in the 
detection, treatment, and/or prevention of degenerative or proliferative conditions and 
diseases. The protein is useful in modulating the immune response to aberrant 
polypeptides, as may exist in proliferating and cancerous cells and tissues. The 
protein can also be used to gain new insight into the regulation of cellular growth and 
proliferation. Protein, as well as, antibodies directed against the protein may show- 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly- 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 



5 
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general formula of a-b, where a is any integer between 1 to 52(> of SEQ ID NO:25, b 
is an integer of 15 to 540, where both a and b correspond to the positions ot 
nucleotide residues shown in SEQ ID NO:25. and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

This gene is expressed primarily in HeLa cells and fetal brain and to a lesser 

v * ♦ 1 1 

1 \J CALL11L 111 - S cllllctl vv ct (-wuj. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
neurodegenerative disorders, learning disabilities, impaired cognition, fibrosis, 

15 osteoporosis, lymphomas, hematopoietic disorders. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the nervous, skeletal, and 
immune systems, expression of this gene at significantly higher or lower levels may 

20 be routinely detected in certain tissues or cell types (e.g., immune, cancerous and 

wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodilv fluid from an individual not having the disorder. Preferred 

25 polypeptides of the present invention comprise, or alternatively consist ot, one or 

more immunogenic epitopes shown in SEQ ID NO: 57 as residues: Ser-17 to Thr-27. 
Polvnucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in fetal brain and Namahva cells indicates that 
polvnucleotides and polypeptides corresponding to this gene are useful tor the 

30 diagnosis and, or treatment of a variety of disorders of the central nervous system and 
skeletal svstem. The tissue distribution in fetal brain indicates the protein product of 
this clone is useful for the detection, treatment, and or prevention ot 



neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 
Representative uses are described in the "Regeneration" and "Hvperproliierative 
Disorders" sections below, in Example 1 1 , 15. and IS, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and. or prevention or 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette's 
Syndrome, meningitis, encephalitis, demyelinatmg diseases, peripheral neuropathies, 
neoplasia, trauma, congenital malformations, spinal cord injuries, ischemia and 
infarction, aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, 
obsessive compulsive disorder, depression, panic disorder, learning disabilities, ALS, 

i . t . r \ J ., 1 1 ; r , Ir-ii'lnrlino H i cnr/lprc in feedm<- T slCCD 

patterns, balance, and perception. In addition, elevated expression of this gene 
product in regions of the brain indicates it plays a role in normal neural function. 
Potentially, this gene product is involved in synapse formation, neurotransmission, 
learning, cognition, homeostasis, or neuronal differentiation or survival. The tissue 
distribution indicates the protein product of this clone is useful for the diagnosis and 
treatment of a variety of immune system disorders. Representative uses are described 
in the "Immune Activity" and "Infectious Disease" sections below, in Example 11, 13, 
14, 16, 18, 19, 20, and 27, and elsewhere herein. Briefly, the expression of this gene 
product indicates a role in regulating the proliferation; survival; differentiation; and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). Since the gene is expressed in cells of lymphoid origin, the 
natural gene product is involved in immune functions. Therefore it is also useful as 
an a^ent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
injury, demyclination. systemic lupus erythematosis. drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 



1 1 



rrnr-scnt ;i secreted factor that influences the differentiation or behav ior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, tins gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and. or proliferation of 
various cell types. Furthermore, the protein may also be used to determine biological 
activitv to raise antibodies, as tissue markers, to isolate cognate hgands or receptors, 
to identify agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker and or immunotherapy targets for the above listed tissues. 

iVl till V DUl VllULl'-ULtUW J^CjUWiivvu, ^ . . I ' * 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available pnor to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
^p^-vI formula of a-b where a is anv integer between 1 to 3094 of SEQ ID NO:26, b 
is an integer of 15 to 3108, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The «ene encoding the disclosed cDNA is believed to reside on chromosome 
3. Accordingly, polynucleotides related to this invention are useful as a marker in 

linkage analysis for chromosome 3. 

This gene is expressed primarily in endothelial cells and mesenchymal tissues, 
including heart and stroma and to a lesser extent in fetal tissue, bone marrow, and 
cancerous tissue (e.g.. colon and ovaries). 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 



.,. i r.., ,c; s ofehsens^ and conditions which include but arc not limited to 

fibrosis, osteoarthritis, osteoporosis, ovarian cancer, circulatory disorders, angina. 
m vn, y r,iial infarction, aberrant anagenesis. Similarly, polypeptides and aimbod.es 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the circulatory, immune, and skeletal 
systems, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or cell types (e.g., immune, cancerous and 
wounded tissues) or bodily fluids (e.g., scrum, plasma, urine, synovial fluid and spinal 

ninil) or another tissue or sampie taisxn uom an mu. . iu«a. ^ s 

relative to the standard gene expression level, i.e., the expression level in healthy- 
tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention compose, or alternatively consist of. one or 
more immunogenic epitopes shown in SEQ ID NO: 58 as residues: Pro-34 to Asp-43. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnose and/or treatment of disorders 
affecting mesenchymal or endothelial cells. Elevated expression in mesenchymal 
cells suggests a possible role in the normal function of fibroblasts and stromal cells, 
and could implicate this protein in fibrosis, osteoporosis, osteoarthritis, and cardiac 
dysfunction. Similarly, expression of this gene product by endothelial cells could 
implicate this protein in normal cardiac function, angiogenesis, restenosis, and other 
disorders of the circulatory system. The tissue distribution in bone marrow indicates 
the protein product of this clone is useful for the diagnosis and treatment of a variety 
of immune system disorders. Representative uses are described in the "Immune 
Activity" and "Infectious Disease" sections below, in Example 11, 13, 14. 16, IS, 19, 
20, and 27, and elsewhere herein. Briefly, the expression of tins gene product 
indicates a role in regulating the proliferation; survival; differentiation: and/or 
activation of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 
other processes suggesting a usefulness in the treatment of cancer (e.g. by boosting 
immune responses). Since the gene is expressed in cells of lymphoid ongin. the 



■ . . i . ,j ;„ ; mmi , ni! function^ Therefore it is also useful as 
natural eene product is nnoi^u in .mmu.iL ^ 

an agent for immunological disorders including arthritis, asthma, immunodeficiency 

vyn^ i-.L-mi:, rheumatoid arthritis, granulomatous disease, 
diseases such as .-\iu~j, <--"^~ - 

inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
injurv. dcmyelination. systemic lupus erythematous, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 

. ™ P * P ,< foz-t^r thnt influences me aiiterenuauun ui D^m.^. ~> ----- 

represent a .^ctiCLtu lcu.^-* ...^^ ...i... 

blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Moreover, the expression within fetal tissue and other cellular 
sources marked by proliferating cells indicates this protein may play a role in the 
regulation of cellular division, and may show utility in the diagnosis, treatment, 

_ . . , i r ,i Jirn^prc including cancer, and 

and/or prevention ot developmental discuses aiiu d^r^.s, .n_.. - ^ 

other proliferative conditions. Representative uses are described in the 
"Hyperprohferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell differentiation 
and/or apoptosis in pattern formation. Dysregulation of apoptosis can result in 
inappropriate suppression of cel. death, as occurs in the development of some cancers, 
or in failure to control the extent of cell death, as is believed to occur in acquired 

. .- ■ ... » er * a ; n neurodegenerative disorders, such as spinal muscular 
immunoueticicncv anu ueuam n^uiuac, — 

atrophv (SMA). Because of potential roles in proliferation and differentiation, th.s 
oene product may have applications in the adult for tissue regeneration and the 
treatment of cancers. It may also act as a morphogen to control cell and tissue type 
specification. Therefore, the polynucleotides and polypeptides of the present 
invention are useful in treating, detecting, and or preventing said disorders and 
conditions, in addition to other types of degenerative conditions. Thus this protein 

• _._ i 1,1 ncMui In the detection. 

may modulate apoptosis or tissue differentiation anu wuu.d bv. — tu -. 

treatment, andor prevention of degenerative or proliferative conditions and diseases. 



, r . i ;,, mot'ulatin" the immune response to aberrant polypeptides, as 

mav exist in proliferating and cancerous cells and tissues. The protein can also be 

,,in n C w insiuht into the regulation of cellular growth and proliferation. 

Furthermore, the protein may also be used to determine biological activity, to raise 
antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as. antibodies directed against the protein may show utility as a tumor 
marker and. or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

.i^iil-ihlp nnd ;irresstble tnroimn sequence uaiauoow. c — 1 

related to SEQ ID NO:27 and may have been publicly available poor to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence desenbed by the 
general formula of a-b. where a is any integer between 1 to 2551 of SEQ ID NO:27, b 

nr f - , v u..^ u^th o -mH h mrrpsnond to the positions of 
is an integer or id to ^joj, vVh^i^ - — - - 1- 

nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

TW .. OB „ c evnre^sed nrimanlv in neutrophils and to a lesser extent in 
ovarian cancer. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the t.ssue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to 
im mune and hematopoietic diseases and or disorders, particularly neutropenia or 
neutrophil leukocytosis. Similarly, polypeptides and antibodies directed to these 

.. , - >i^ c .i^.ii ^r^,hr>Q for differential 

polypeptides are useful in providing inuuunuiuU.ai ^. 

identification of the ussue(s) or cell type(s). For a number of disorders of the above 



tissues „ r cells, particularly of the hematopoietic and immune system, expression of 
this «eene at significantly higher or lower levels may he routinely detected in certain 

>. — * — 

tissues or ceil types (e.g.. immune, hematopoietic, reproductive, and cancerous and 
wounded tissues) or bodily fluids (e.g.. scrum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. Preferred 
polypeptides of the present invention comprise, or alternatively consist of, one or 
more immunogenic epitopes shown in SEQ ID NO: 59 as residues: Lys-71 to Lys-79. 

. . i i i c r ^ t ) Pol- .-ni ir l^nHilos encoding said polypeptides 

ASIl-vO LU .Vltl-1'JI, /-wci" i L ~J <.o • - - ■. - 

are also encompassed by the invention. 

The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treatment of elevated levels of 
neutrophil, due to bacterial infection, tissue necrosis, inflammation, corticosteroid 
therapy. Moreover it may have addition uses in the treatment of neutropenia. 
Representative uses are described in the "Immune Activity" and "Infectious Disease" 
wt i on « below in Example 11,13. 14. 16, 18. 19, 20, and 27, and elsewhere herein. 
Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and or activation of hematopoietic cell 
lineages, including blood stem cells. This gene product is involved in the regulation 
of cytokine production, antigen presentation, or other processes suggesting a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
gene is expressed in cells of lymphoid origin, the natural gene product is involved in 
immune functions. Therefore it is also useful as an agent for immunological disorders 
including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity immune reactions to transplanted organs and tissues, such as host- 
versus-sraft and «raft-versus-host diseases, or autoimmunity disorders, such as 

■ — < - — 

autoimmune infertility, lens tissue injury, demyelination, systemic lupus 
ervihematosis. dru,: induced hemolytic anemia, rheumatoid arthritis. Sjogren's 
disease, and scleroderma. Moreover, the protein may represent a secreted factor that 



. ,. u ,$ ;.>r o<" other blood cells, or that recruits 

innuences the ditterentiation ui ociu\ oi.ie 

■ • r -Ik to sues of injury. Thus, this gone product is thought to be useful 
hematopoietic cells to ^ii-^ oi mi"', 

, _ T _ 11, ., n j rnmmitted orouenitors of various blood lineages. 

m the expansion ui bttm ^n~> — <- - -- 

and in the differentiation and or proliferation of various cell types. Furthermore, the 
protein muv also be used to determine biological activity, ra.se antibodies, as tissue 
markers, to isolate cognate Itgands or receptors, to identify agents that modulate then- 
interactions, in addition to its use as a nutritional supplement. Protein, as wen as, 
antibodies directed against the protein may show utility as a tumor marker and, or 
; n1 ml iro uVraD v targets for the above listed tissues. 

» , . .,. t .„i^u1p eminences, such as EST sequences, are pu^.iLiv 
Many pui vTiu^iu^w^^ 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
ar . 0p( . or more polynucleotides comprising a nucleotide sequence described by the 

u„„..~»r, i tn 9104 of SEO ID NO:28,b 
aeneral formula of a-b, where a is any mtc SC . 

is an integer of 15 to 2208, where both a and b correspond to the positions oi 
nucleotide residues shown in SEQ ID NO.28, and where b is greater than or equal to a 
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RES OF PROTEIN ENCODED BY GENE NO: 19 



This «cne is expressed primarily in colon and healing groin wound. 

Pol Nucleotides and polypeptides of the invention are useful as reagents lor 
differential identification of the tissue(s) or cell ty P e,s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
prohferative-related disorders such as cancer, fibrosis, immunologtcal-related 
disorders such as immunodeficiency, infection, lymphoma, autoimmunity. 

, t , T ^:^ t ;,- /licnrriers n<; well as 
inflammation anemia (leukemia) and otner nematopoieu^ — ^ 

borders of the dig«nve sys.em such as cons„pa t ,o„, d.arrhca. diverticular disease. 



■i . i - .... A\^ c t^,\ r 0 rhc^e noKpentuics arc useful in 
SiPiiiariv. polvocptidos ana antibudi^ um^cu ,c r - . i , 

providing immunological probes tor differential identification of the tissues, or cell 

, .. ,r. w= of the above tissues or cells, particularly ot the 
t\pe( s , ror a iiumoci 0t uiw.u^,. 

digestive and immune systems . expression of this gene at significantly higher or 
lower levels mav be routinely detected in certain tissues or cell types (e.g., cancerous 
and wounded tissues) or bodily fluids (e.g.. serum, plasma, unne. synovial fluid and 
spinal fluid) or another tissue or sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e.. the expression level in 
healthv tissue or bodily fluid from an individual not having the disorder. Preferred 

. rM _ - r — '^* m.-pntinn rnmprise. or alternatively consist o, one ui 
polypeptides ot uic pi^v-m 1 

mo're immunogenic epitopes shown in SEQ ID NO: 60 as residues: Arg-31 to Pro-39. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for diagnosis anchor treatment of a variety of 
diseases affecting the digestive system, as well as, vascular disorder. Expression of 
this gene product in the colon suggests that it may play a role in functions of the 

Therefore, it mav be a 
digestive system, including water re-aosorption, pr-u-^. . 

useful therapeutic or target in a variety of disorders of the GI tract, including 
proliferative disorders like cancer, inflammatory diseases, diverticular d.sease, 
constipation, diarrhea. Likewise, expression of the gene product m healing groin 
wound suwests that it may play a role in angiogenesis, keratinocytes proliferation. 
Alternatively, the protein is useful in the detection, treatment, and/or prevention of 
vascular conditions, which include, but are not limited to, microvascular disease, 

, n stroke atherosclerosis, arteriosclerosis, or 

vascular leak svndrome, aneurysm, siroKc, ai.c 

embolism. For example, this gene product may represent a soluble factor produced 
bv smooth muscle that regulates the innervation of organs or regulates the survival of 

. . . . ir ^ n _ i ikew ise it is involved in controlling the digestive process, 
neighboring neurons. LiKewise. u ^ 

r • ~- „~-t=tnl^ similarlv it is involved in controlling the vasculature 

and such actions as peristalsis, iimuanv, 

in areas where smooth muscle surrounds the endothelium of blood vessels. 
Furthermore, the protein may also be used to determine biological activity, to raise 

IHenti fv agents 

. nt ,hodies as tissue markers, to isolate cognate uganus oi re^p^r,, .o .u. w . 

that modulate their interactions, in addition to its use as a nutritional supplement. 



p. nt .,i P - ls w-ll i< antibodies directed against the protein may show utility as a tumor 
marker and. or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
eeneral formula or a-o, wticil- a ib uuv nu^^i ^iv\^n L ^ * , , . ~* - 
is an integer of 15 to 2005. where both a and b correspond to the positions ot 
nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

The «ene encoding the disclosed cDNA is believed to reside on chromosome 
1 . Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1 . 

This gene is expressed primarily in adipose and to a lesser extent in bone 

marrow and brain. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
HifWntia! identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
metabolic disorders such as obesity, neurological and behavioral disorders, and 
hematopoietic and immune disorders. Similarly, polypeptides and antibodies directec 
to these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the metabolic, nervous and hematopoetic sy stems. 

, • ; n , - ui.rkor , - r- Imvpr Ipvpk mrw he routinely 

expression ot tnis gene ai biyuntauuv m^^t w t ^ . — m . 

detected in certain tissues or cell types (e.g., neural, metabolic, immune. 



hematopoietic, and cancerous and wounded tissues) or bodily fluids (e.g., scrum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or sample taken from 
an individual having such a disorder, relative to the standard gene expression level, 
i.e., the expression level in healthy tissue or bodily fluid from an individual not 

5 having the disorder. 

The tissue distribution in brain indicates the protein encoded by this gene may 
play a role in the treatment and/or detection of obesity, diabetes, brain disorders 
including Parkinsons and Alzheimer's, behavioral disorders including schizophrenia, 
and immune disorders. Representative uses are described in the "Regeneration" and 

10 "Hvpei^rohferative Disorders" sections below, in Example 11, 15. and IS, and 
elsewhere herein. Briefly, the uses include, but are not limited to the detection, 
treatment, and or prevention of Alzheimer's Disease, Parkinson's Disease, 
Huntington's Disease, Tourette's Syndrome, meningitis, encephalitis, demyelinating 
diseases, peripheral neuropathies, neoplasia, trauma, congenital malformations, spinal 

15 cord injuries, ischemia and infarction, aneurysms, hemorrhages, schizophrenia, 

mania, dementia, paranoia, obsessive compulsive disorder, depression, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including 
disorders in feeding, sleep patterns, balance, and perception. In addition, elevated 
expression of this gene product in regions of the brain indicates it plays a role in 

20 normal neural function. Potentially, this gene product is involved in synapse 
formation, neurotransmission, learning, cognition, homeostasis, or neuronal 
differentiation or survival. The protein product of this clone is useful for the 
diagnosis, prevention, and/or treatment of various metabolic disorders which include, 
but arc not limited to, Tay-Sachs disease, phenylketonuria, galactosemia, 

25 hyperlipidemias, porphyrias, and Hurler's syndrome. Furthermore, the protein may 
also be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and or 

30 immunotherapy targets for the above listed tissues. The tissue distribution in bone 
marrow indicates the polynucleotides and polypeptides corresponding to this gene 
would be useful for the diagnosis and treatment of a variety of immune and 



Nil 



i r; , r ,ni, rh c expression pattern indicates this 

hcnuitopoictic svstcm disorder. I 01 ^in r ,. r --- - 

.ene andor gene product may play a role in regulating the proliferation, survival. 

W . ■ . , , r ;...t; 0 n ofh^mntopoietic cell lineages, including blood stem 

ditterentiation, auu,ui atuvjuc. ... •■- i 

cells, involvement in the regulation of cytokine production, antigen presentation, or 
* other processes suggests a usefulness for treatment of cancer (e.g. by boosting 

im mune responses). Expression in cells of lymphoid origin, indicates the natural gene 
product would be involved in immune functions. Therefore it would also be usetui as 
an auent for immunological disorders including arthritis, asthma, immunodehciency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease. 

. „ , ,. k ..h ,i; W p c^n*;^ a cne_ neutropenia, neutrophilia, psoriasis, 
0 lnliammalory Duwei ui^a^, -? -- 

hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
injurv demvelination, system.c lupus erythematosa, drug induced hemolytic anemia, 
l5 rheumatoid arthritis, Sjogren's disease, and scleroderma. Moreover, the protein may 
represent a secreted factor that influences the differentiation or behavior of other 

■ ,- Pcm cit»<!iifiniurv Thus, this gene 

blood cells, or that recruits hematopoietic celis to & iU.s ot .n JL u>. . 

product is thought to be useful in the expansion of stem cells and committed 

progenitors of various blood lineages, and in the differentiation and/or proliferation ot 

20 various cell types. 

Manv polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
o 5 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 698 of SEQ ID NO.30. b 
is an integer of 1 5 to 7 , 2. where both a and b correspond to the positions ot 
30 nucleotide residues shown in SEQ ID NO.30. and where b is greater than or equal to a 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

This iiene is expressed primarily in cerebellum and kidney cortex. 
Polynucleotides and polypeptides of the invention are useful as reagents tor 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
neurodegenerative disorders and kidney disease. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 

i _ _ r ... -j , a\ r -, n r i M i ;^onti hr-mrin of ihr' t'^Licf^ 1 or cpII tvocfs). For o. number o t 
disorders of the above tissues or cells, particularly of the central nervous system 
(CNS) and renal system, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., CNS, cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, unne, synovial fluid and spinal 
fluid) or another tissue or sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in cerebellum indicates the protein product of this clone 
is useful for the detection, treatment, and/or prevention of neurodegenerative disease 
states, behavioral disorders, or inflammatory conditions. Representative uses are 
described in the "Regeneration" and "Hyperproliferative Disorders" sections below, in 
Example 1 1, 15, and 18, and elsewhere herein. Briefly, the uses include, but are not 
limited to the detection, treatment, and/or prevention of Alzheimer's Disease, 
Parkinson's Disease. Huntington's Disease, Tourette's Syndrome, meningitis, 
encephalitis, demyelinating diseases, penpheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. Potentially, this gene product 
is involved in synapse formation, neurotransmission, learning, cognition. 



hnn .. ■ P -on-.l JitT.-r.'ntiiition or survival. The tissue distribution in kidney 

su-ests that this uene or gene product is useful in the treatment and. or detection of 

H,» ,h W s including renal failure, nephritis, renal tubular acidosis, proteinuria. 

pyuria, edema, pyelonephritis, hydronephntis. nephrotic syndrome, crush syndrome, 
glomerulonephritis, hematuria, renal colic and kidney stones, in addition to Wilms 
Tumor Disease, and congenital kidney abnormalities such as horseshoe kidney, 
polycystic kidney, and Falconi's syndrome. Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate hgands or receptors, to identify agents that modulate their interactions, in 

Pi 1 , . , y~ *■ '. / 1 1 <ji c f \ i r^f t prl 
nncnruin m us u*c ao a nuu t rr l0lwu " d ° ' 

against the protein may show utility as a tumor marker and/or immunotherapy targets 

for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

, , , ,- tl . ... rtnP ~f the nresent invention To list everv related sequence 
excluded trom the bcope ui tne prcbcui mvu 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides composing a nucleotide sequence desenbed by the 
eeneral formula of a-b, where a is any integer between I to 2405 of SEQ ID NO:3 1 . b 
is an integer of 15 to 2419, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:3l, and where b is greater than or equal to a 

-r 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

The translation product of this gene shares sequence homology with and is 
believed to be a novel homolog'isoform. variant of the human ESRP1 protein (See 
Geneseq Accession No. W93254; all information and references available through 
this accession are hereby incorporated herein by reference; for example. International 
Publication No. WO9905175) which is believed to regulate insulin metabolism. In 



...wh.-r .mho, ii mont. polvoentides comprising the ammo acid sequence of the open 
reading frame upstream of the predicted signal peptide are contemplated by the 
present invention. Specifically, polypeptides of the invention comprise the following 
amino acid sequence: 

GTS L H GRRVR G LS F L VN DCSGR V V R EKW S AD M W RLGCLIWEVFNGPLP R A A 
ALRNPGK[PKTLVPHYCELVGAN'PKVRPNPARFLQKCRAPGGFMSNRFVETN 
LFLEEIQIKEPAEKQFCFFQELSKSLDAFPEDFCRHKVLPOLLTAFEFGNAGAVV 

LTPLFKVGKFLSAEEYQQKNPVVVKMFSSTDRAMRIRLLQQMEQFIQYLDEP 
TVNTQIFPHVVHGFLDTN'PAIREQTVKSMLLLAPKLNEANLNVELMKHFARL 
QAKDEOGPIRCNTTVGLGKIGSYLSASTRHRVLTSAFSP-ATRDPFAPSRVAGY 
LGFAATHNXYSMNDCAQKILPVLCGLTVDPEKSVRDQAFICAIRSFLSKLESVS 

EDPTQLEEVEKDVHAASSPGMGGAAASWAGWAVTGVSSLTSKL1RSHPTTAP 
TETNEPORPTPEGHVVETQEEDKDTAEDSSTADRWDDEDWGSLEQEAESVLAQ 
QDDWSTGGQVSRASQVSNSDHKSSKSPESDWSSWEAEGSWEQGWQEPSSQE 
PPPDGTRLASEYNWGGPESSDKGDPFATLSARPSTQPRPDSWGEDNWEGLET 

DSRQVKAELARKKREERRREMEAKRAERKVAKGPMKLGARKLD (SEQ ID 
NO: 78). Moreover, fragments and variants of this polypeptide (such as. for example, 
fragments as desenbed herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridize, under stringent conditions, to the polynucleotide 
encoding this polypeptide are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding this polypeptide are also encompassed by the invention. 

This gene is expressed primarily in synovial sarcoma, testis, senescent 
fibroblasts, microvascular endothelial cells, and to a lesser extent breast cancer re- 
excision. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnos.s of diseases and conditions which include but are not limited to: 
metabolic, reproductive, and vascular diseases and or disorders, particularly diabetes. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 



tvpe(s). For a number of" disorders of the abo\e tissues or cells. particular!} o! the 
endocrine system, expression of this gene at significantly higher or lower levels may 
be routinely detected in certain tissues or cell types (e.g.. metabolic, reproductive, 
vascular, and cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, 
urine, synovial fluid and spinal fluid) or another tissue or sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level m neaitny tissue oi Duunv nuiu lTum an inaiviauai noi iiti\n^ 
disorder. Preferred polypeptides of the present invention comprise, or alternatively 
consist of one or more immunogenic epitopes shown in SEQ ID NO: 63 as residues: 
p r(1 t i rn p rr , zi) f.i,, t n Phe-89 Glu-140 to I vs-14^ Ala-233 to Cvs-242. Are- 
270 to Ala-277, Asn-292 to Ala-300, Asp-313 to Arg-3 19, Val-336 to Glu-347, His- 
384 to Asp-427, Ser-458 to Ser-473, Glu-432 to Gly-497, Glu-503 to Asp-516, Pro- 
525 to Asn-538, Leu-542 to Val-549, Arg-555 to GIu-564, Ala-567 to Ala-575. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in various tissues and cell types combined with the 
homology to the human ESRP1 protein suggests that the protein product of this clone 
would be useful for the treatment, detection, and or prevention of various metabolic 
diseases and/or disorders. This protein or antibody fragments generated from it are 
used to treat or prevent ( non-)insulin-dependent diabetes mellitus, (non-)organ- 
specific autoimmune diseases, cardiovascular diseases, cachexia, cancer and generally 
any condition associated with anti-phospholipid antibodies, hyperinsulinemia and 
insulin resistance. Monoclonal or polyclonal antibodies and equivalent ligands 
reactive with an anti-TCR (T-cell receptor) V beta antibody are also used to detect 
and quantify natural auto-antibodies in blood, plasma and serum, for determining 
susceptibility to autoimmune disease and for prognosis of disease or treatment 
efficiency. The method is based on the idea that auto-antibodies are responsible tor 
autoimmune diseases, e.g. in the case of diabetes they bind to proteins on alpha-cells, 
resulting in dvsreaulation of insulin secretion and then beta-cell death. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well 



. w ,n.iKvii.-s 'Erected against ihe nrotcin niav show utilitv as a tumor marker and or 
immunotherapy targets for the above listed tissues. 

Manv oolvnucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically- 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
arc one or more polynucleotides comprising a nucleotide sequence described by the 

general tormuia or a-o, wheie a is anv integer 1 ^ — - - - 

is an integer of 15 to 2016, where both a and b correspond to the positions ol 
nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
2. Accordingly, polynucleotides related to this invention are useful as a marker in 

linkage analysis for chromosome 2. 

This gene is expressed primarily in placenta, fetal heart, osteoblasts, bone 
marrow, ovary, fetal spleen, and to a lesser extent in lymphoma, and T-cell 
lymphoma. 

Polynucleotides and polypeptides of the invention arc useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
immune, developmental, and vascular diseases and/or disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, particularly of the immune 
system, expression of this gene at significantly higher or lower levels may be 
routinelv detected in certain tissues or cell types (e.g.. immune, developmental. 



, r .r,; r;^. ucs) nr boddv fluids (e.g.. scrum, plasma. 

vascular, and cancerous and uwuiiu^ u.v.ui - - 

;imni onc fluid, urine, synovial fluid and spinal fluid, or another tissue or sample taken 

■ ,• • ... u..,.;„ u ,,„.h , HUorder. relative to the standard gene expression 
trnm an muiMuudi nawni 

leve , i e.. the expression level in healthy tissue or bodily fluid from an individual not 
bavin* the disorder. Preferred polypeptides of the present invention comprise, or 
alternatively eonsist of. one or more immunogenic epitopes shown in SEQ ID NO: 64 
as residues: Phe-48 to Tyr-54. Polynucleotides encoding said polypeptides are aiso 

encompassed by the invention. 

. r , ■ Kll .; nr ■ 1 u one marrow Ivmohoma, and fetal spleen indicates 
The tissue distribution in oont iaaii-.j ■■ , ^ 

. , - , i-. ,.~ r,^,.4 tT-ft'itmpri! t>I ,i •« dl iwi v 

ttie protein ptuuu^t ^nia — - i ~ 

, v _ t . m disord ers Representative uses are described in the "Immune 
ot immune system uisorueib. ^-f llov - 

activity" and "Infectious Disease" sections below, in Example 1 1, 13, 14. 16. 18. 19, 
^0 and ->! and elsewhere herein. Briefly, the expression of this gene product 
indicates a role in regulating the proliferation; survival; differentiation; and/or 
act.vat.on of hematopoietic cell lineages, including blood stem cells. This gene 
product is involved in the regulation of cytokine production, antigen presentation, or 

. ,- , • t u„ ,„n.mpnt nfranr.er fe. 2. by boosting 

other processes suggesting a usefulness m th<= - ~ - 

im mune responses). S.nce the gene is expressed in cells of lymphoid ortgtn, the 
natural »ene product is involved in immune functions. Therefore it is also userul as 
an aeent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 
hypersensitivities, such as T-cell mediated cytotoxicity: immune reactions to 

, , h n>! host-versus-eraft and graft- vcrsus-host 

transplanted organs ana ussaeb, s.uv,n ^ - 

diseases, or autoimmunity disorders, such as autoimmune infertility, lens tissue 
inj ury demvehnation. systemic lupus erythematosa drug induced hemolytic anemia, 
rheumatoid arthritis. Sjogren's disease, and scleroderma. Moreover, the protein may- 
represent a secreted factor that influences the differentiation or behavior ot other 
blood cells, or that recruits hematopoietic cells to sites of injury. Thus, this gene 
product is thought to be useful in the expansion of stem cells and committed 

, • t i. _ ,.:rr„,,pti.!i!nn 2pd nr proliferation or 
nroaemtors of various blood lineages, ana in tne uui^nt^o r - 

various cell Opes. Furthermore, rhe prorein may also be used >o de.emhne brologreal 



activ ity, raise antibodies, as tissue markers, lo isolate cognate ligands or receptors, to 
identifv agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as. antibodies directed against the protein may show 
utility as a tumor marker unci or immunotherapy targets for the above listed tissues. 
5 Many polynucleotide sequences, such as EST sequences, are publicly- 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available poor to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

i » » t \ . .,,1',,!.. f.^ > U, 1 . ' j v " 1 i !('(->'! 'V- • *~t f . i . - • 1 T * : :"l\'^ntl^- 
yj VV U 1 V_i V, LL1 llUti O W i Vv^uium^i^' , j.M _.xv.i*-"-i«-.«— ^ . ^ - r - 

are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is anv integer between 1 to 1 ( )70 of SEQ ID NO:33, b 
is an integer of 15 to 1984, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 



FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

20 The translation product of this clone shares homology to the mouse fatty acid 

transport protein 3 (see Genbank Accession No. gb|AAC40187.1j (AF07275S); all 
information and references available through this accession are hereby incorporated 
herein by reference, for example, Proc. Natl. Acad. Sci. U.S.A. 95 (15), 8625-8629 
(1998)). Based on the sequence similarity, the translation product of this clone is 

25 expected to share at least some biological activities with fatty acid transport proteins. 
Such activities are known in the art, some of which are described elsewhere herein. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 2-18 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 19 to 

30 146 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. In another embodiment, polypeptides comprising the amino acid 



sequence of the open reading frame upstream of the predicted si -trial peptide are 
contemplated b\ the present invention. SpccificalK. polypeptides of' the inv ention 
comprise the following amino acid sequences: 

R S G IPG S T H A S A R A P \\ KE K S Q L E R A A L G F R K GG S G \ 1 F A S G W NQT V P I E E AG S 
5 MAALLLLPLLLLLPLLLLKLHLVVPQLRWLPAATAARGALEKASGQRREPEM 
QRPEAARSLPEGTVPPEVEEPPPLCHLEQLWRCSSPLAQSFGGSGSGWPRPAC 
ALPLCPPPCAGAPCCTASAAAARARWCWRQSFWSPWSRTCPP CSEQ ID NO: 

PVRNSRVDPRVRARSLEGEVSARTSGPRFSEGRIRDVGERLEPDGADRGSGLH 
1 0 GG PP A A A P A A V A T A A A A E A T P L A A V A L A S ( 1 G DSGE G S A G E G E PA AP G A G D A 
A AGS G A E F A GG D G A AR G G G .AAA PLSPGA 1VALLLPAGPEFLWL W F G L A KA 
GLRTAFVPTALRRGPLLHCLRSCGARALVLAPEFLESLEPDLPALRAMGLH.L 
WAAGPGTHPAGISDLLAEVSAEVDGPVPGYLSSPQSITDTCLYIFTSGTTGLPK 
AARJSHLKILQCQGFYQLCGVHQEDVIYLALPLYHMSGSLLGIVGCMGIGATV 
15 VLRSKPSAGQFVVEDCQQHRVTVFOYIGELCRYLVNQPPSPGAERGHKVRLAV 
GSGLRPDTWERFVRRFGPLQVLETYGLTEGNA'ATINYTGORGAVGRASWLY 
KVRGREETENPWNSRuLAGEGAHVT.AAlIQYPGLPFPSISSPSP (SEQ ID NO: 
80). 

SGGDSGEGSAGEGERAAPGAGDAAAGSGAEFAGGDGAARGGGAAAPLSPG 
20 ATVALLLPAGPEFLWLWFGLAKAGLRTAFVPTALRRGPLLHCLRSCGARALV 
LAPEFLESLEPDLPALRAMGLHLWAAGPGTHPAGISDLLAEVSAEVDGPVPG 
YLSSPQSITDTCLYIFTSGTTGLPK.AARJSHLKILQCOGFYOLCGVHQEDVIYL 
ALPLYHMSGSLLGIVGCMGIGATVVLKSKFSAGQFWEDCQQHRVTVFQYIGE 
LCRYLVNQPPSKAERGHKVRLAVGSGLRPDTWERFVRRFGPLQVLETYGLTE 
25 GNVATINYTGQRGAVGRASWLYKVRGREETENPWNSRGLAGEGAHVTA.MI 

OYPGLPFPSISSPSP (SEQ ID NO: 81). 

MGLHLWAAGPGTHPAGISDLLAEVSAEVDGPVPGYLSSPQSITDTCLYIFTSG 
TTGLPR.AARISHLKILQGQGFYQLCGVHQEDVIYLALPLYHMSGSLLGIVGCM 
GIGATVVLKSRFSAGQFWEDCQQHRVTVFQYIGELCRYLVNQPPSKAERGHK 
30 VRLAVGSGLRPDTWERFVRRFGPLQVLETYGLTEGNVATINTTGQRGAVGR 
AS WLYKVRGREETENPWNS RGLAGEG.AHVT.AVI IQYPGLPFPSISSPSP (SEQ 
ID NO: S2). F AM \ I S PQES Q FGTPRGT V VV P H LQ VGG V L V G W AG C (SEQ ID NO: 



S3). 

S'.VHK R [ (..I IG D W G G \V G Q K A L G K V T P L L T L V T L P G E P G L L V A P V S Q OSPFLGY 
A G G P E E A Q G K E L K D V F RP G D \ ' F FN T G D L L V C D D Q GFLRFHDRTGDTF R Y L S I 
TGFSSWTSDLCDPKLLNLNSLICHLNLGPKLISHSQISPFHPCDTDL (SF.Q ID 
NO: 86). and 

PLTPSFRSLLSDRWKGEN\"'ATTEVAEVFEALDFLQEVN\'YGVTVPGHEGRAG 
MAALVLRPPIIALDLMQLYTHVSENLPPYARPRPLRLQAVGAYLPLTTARYSA 
LLAGNLRI (SEQ ID NO: 84). Moreover, fragments and variants of these 
polypeptides (such as, for example, fragments as described herein, polypeptides at 
least S0% 8S () <-, 90% 96%, 97%, 98" ,,, or 99°4 identical to these polvpeptides 

and polypeptides encoded by the polynucleotide which hybridizes, under stringent 
conditions, to the polynucleotide encoding these polypeptides ) are encompassed by 
the invention. Antibodies that bind polypeptides of the invention are also 
encompassed by the invention. Polynucleotides encoding these polypeptides are also 
encompassed by the invention. 

This gene is expressed primarily in infant brain, cerebellum, early stage 
human, dendritic cells, and to a lesser extent, in bone marrow. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 

and for diagnosis of diseases and conditions which include but are not limited to: 

< — - 

central and peripheral nervous system diseases and/or disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). 
For a number of disorders of the above tissues or cells, particularly of the CNS and 
PNS, expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., neural, developmental, immune, 
hematopoietic, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or sample taken from 
an individual having such a disorder, relative to the standard gene expression level, 
i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred polypeptides of the present invention comprise, or 
alternatively consist of, one or more immunogenic epitopes shown in SEQ ID NO: 65 



as residues: AIa-42 to Glu-55. Gly-% to Pro-lo:. Ar^\2 l ) to Trp-1? Pro- 15V to 
Cys-144. Polvnuclootidcs encoding said polypeptides are also encompassed by the 
invention. 

The tissue distribution in brain cells and tissues combined with the homology 
to the mouse fatty acid transport protein indicates the protein product of this clone is 
useful for the detection, treatment, and/or prevention of neurodegenerative disease 
states, Deriaviorai (disorders, or inhammuLurv ^on^n-ions. tv^pi ^b^iiiau > ^ ^aca 
described in the "Regeneration" and "Hyperproliferative Disorders" sections below, m 
Example 1 1, 15, and IS, and elsewhere herein. Briefly, the uses include, but are not 
i; r rt'r^ ( i tn rhp ilr^rpt^rion treatment a n dof prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette's Syndrome, meningitis, 
encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function. Potentially, this gene product 
is involved in synapse formation, neurotransmission, learning, cognition, 
homeostasis, or neuronal differentiation or survival. Polypeptides, including 
fragments, asonists or antagonists, are useful for treating or preventing neural 
diseases and/or disorders, particularly those disorders which occur secondary to 
aberrant fatty acid metabolism, which include myelin sheath disorders. Furthermore, 
the protein may also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well 
as, antibodies directed against the protein may show utility as a tumor marker and or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SF.Q ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 



^vrino,-,! u-nm t he scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more pol ^nucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between I to 2473 of SEQ ID NO: 34. b 
is an integer of 1 5 to 2487, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34. and where b is greater than or equal to a 
- 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

Preferred polypeptides of the invention comprise the following ammo acid 
sequence: 

MPVPEIQDOVSCQAHVNEIIKTIIIHHETIFPDAKELDGPVYEKCMAGDDYCDS 

PYSEHGTLEEVDQDAGTEPHTSEDECEPIEAIAKFDYVGRSARELSFKKGASL 

LLYHRASEDWWEGRHNGIDGLVPHQYIVVQDMDDTFSDTLSQKADSEASSG 

PVTEDKSSSKDMNSPTDRHPDGYLARQRKRGEPPPPVRRPGRTSDGHCPLHP 

PHALSNSSVDLGSPSLASHPRGLLQMIGLNNDSPERRRRPGHGSLTNISRHDS 

LKKIDSPPIRRSTSSGQYTGFNDHKPLDPETIAQDIEETMNTALNELRELERQST 

AKHAPDVVLDTLEQVKNSPTPATSTESLSPLHNVALRSSEPQERRSTSSSSDTM 
STFKLPMVAPRMGVQLKPPALRPKPAVLPKTNPTIGPAPPPQGPTDKSCTM 
(SEQ LD NO: 85). Moreover, fragments and variants of this polypeptide (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%. 90%, 9s%, 
96%, 97%, 98%. or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridize, under stringent conditions, to the polynucleotide 
encoding this polypeptide are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding this polypeptide are also encompassed by the invention. 

The gene encoding the disclosed cDN'A is believed to reside on chromosome 
12. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage anaivsis tor chromosome 12. 



This :icnc is expressed primarily in infant brain, healing groin wound, brain 
frontal cortex, and to a lesser extent, in early stage human and microvascular 
endothelial cells. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
5 differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include but are not limited to: 
neural, proliferative, and vascular diseases and/or disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissuc(s) or cell type(s). For a number of 

j .< < i rt r ^ollr i-k-ir-tw-l I i-tfl \ i\f tH- *->^lirnl Cl/ctpm PYnp^^lOn of 

this ^ene at sianificantlv higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., neural, proliferative, vascular, and cancerous and wounded 
tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or sample taken from an individual having such a disorder, relative to 
1 5 the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution in neural cell and tissues indicates the protein product 
of this clone is useful for the detection, treatment, and/or prevention of 

neurodegenerative disease states, behavioral disorders, or inflammatory conditions. 

>. — ' 

20 Representative uses are described in the "Regeneration" and "Hyperproliferative 

Disorders" sections below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, 
the uses include, but are not limited to the detection, treatment, and- or prevention of 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette's 
Syndrome, meningitis, encephalitis, demyelinating diseases, peripheral neuropathies, 

25 neoplasia, trauma, congenital malformations, spinal cord injuries, ischemia and 
infarction, aneurysms, hemorrhages, schizophrenia, mania, dementia, paranoia, 
obsessive compulsive disorder, depression, panic disorder, learning disabilities, ALS, 
psychoses, autism, and altered behaviors, including disorders in feeding, sleep 
patterns, balance, and perception. In addition, elevated expression of this gene 

30 product in regions of the brain indicates it plays a role in normal neural function. 

Potentially, this gene product is involved in synapse formation, neurotransmission, 
learning, cognition, homeostasis, or neuronal differentiation or survival. Furthermore. 



the protein nuiv also be used to determine biological activity, to raise antibodies, as 
tissue markers, to isolate cognate ligands or receptors, to identify agents that modulate 
their interactions, in addition to its use as a nutritional supplement. Protein, as well 
as. antibodies directed against the protein may show utility as a tumor marker and, or 
5 immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available pnor to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

t l t i £* «. L, , -it I tit 'unt I \n | -i l i c t i=» \ ' f\ ' Tl^ 1 '1 1 f* Qf -*f1 1 1 f* X\ (~* t"* 

1 i » .-iv ^ M i/^i'x'l t" »~ r > r"»~« thn v_ r * *~\ f- 71 O i I H P nri' J \r'? i i I i i v f i i I i i > i i ■ \ 1 i i >» i C v' vl. i V i L i UL'v/ V.1 O ">— LI w 1 IV, 

1 \J ^ A^- i LLVJ.\_ 11 Will LliV- Vpv wi- uxiw ^ * w w 1 ^ . . . . - - - 1 - - ■ „ t 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2454 of SEQ ID NO:35 ; b 
is an integer of 15 to 2468, where both a and b correspond to the positions of 
1 5 nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 
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T-iMc 1 siimman/cs the information corresponding to each "Gene No. 
described above. The nucleotide sequence identified as "NT SF.Q ID NO:X" was 
assembled from partiallv homologous ("overlapping") sequences obtained from the 
"cDNA clone ID" identified in Table 1 and. in some cases, from additional related 
DNA clones. The overlapping sequences were assembled into a single contiguous 
sequence of high redundancy ( usually three to five overlapping sequences at each 
nucleotide position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date" Some of the deposits 

contain muiupie uuieient eiuiicb LuUL3pjuuni5 ^ au-mw ■ 

the type of vector contained in the cDNA Clone ID. 

"Total NT Seq" refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
and the tc 3 5 NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codonf 
cjmiHrlv nnrVntiii- nositior of S^O [n NO'X of the predicted signal sequence 

OlllliiclliV . Lilt i iuv- iv,uu U.^ pUju-iUii ^ ^ — - — ~ • — r w 

-«• 

is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
identified as "AA SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last ammo acid position of SEQ I'D NO:Y of the predicted signal 
peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO.Y of the secreted portion is 
identified as "Predicted First A-\ of Secreted Portion." Finally, the ammo acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 

identified as "Last AA of ORE." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 
disclosed in the sequence listing,) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 



accurate and otherwise suitable lor a variety of uses '.veil known m the art and 
described further below. For instance. SEQ ID NO:\ is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
\'0:X or the cDNA contained in the deposited clone. These probes will also 
hvbndize to nucleic acid molecules in biological samples, therebv enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
proteins encoded by the cDNA clones identified in Table I. 

N# v c? rt Ii d o > s , O i A s c u nc nccs n c n c rut cti b v s cu vie nc i n u rc lic tions c J.n c on t %x i n 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted ammo 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual ammo acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO.X and the predicted 
translated ammo acid sequence identified as SEQ ID NO: Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

The present invention also relates to the genes corresponding to SEQ ID 
NO:X. SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 



<- i . ^k . i.- ; n( .] M( ;,. nn-vinnu nrnhe^ or primers from the disclosed 
Herein. oue;i meinour miuiuw r - - -- i 

sequence and identifying or amplifying the corresponding gene from appropriate 

Also provided in the present invention are allelic variants, orthologs. and/or 
5 species homologs. Procedures known in the an can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs. and or 
species homologs of genes corresponding to SEQ ID NO:X. SEQ ID NO:Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and or species homologs may 
i n u.. ;,niot^ QnH wipnrihed bv matarm suuaoie piuuc, ui pnn^j — — -— i- 1 

provided herein and screening a suitable nucleic add source for allelic variants and/or 

the desired homologue. 

Table 2 summarizes the expression profile of polynucleotides corresponding 
1 5 to the clones disclosed in Table 1 . The first column provides a unique clone 

identifier, "Clone ID", for a cDNA clone related to each contig sequence disclosed in 

file of tissue and/or 
Table I . Column l, Liorary Cuticle MlunJ u.v>,» r h 

cell line libraries which express the polynucleotides of the invention. Each Library 
Code in column 2 represents a tissue/cell source identifier code corresponding to the 
20 Library Code and Library description provided in Table 4. Expression of these 

polynucleotides was not observed in the other tissues and/or cell libraries tested. One 
of skill in the art could routinely use this information to identify tissues which show a 
predominant express,on pattern of the corresponding polynucleotide of the invention 
: : nr,lvn»rl"otides which show predominant and/or specific tissue 

25 expression. 

Table 3, column 1, provides a nucleotide sequence identifier. "SEQ ID 
NO:X," that matches a nucleotide SEQ ID NO:X disclosed in Table 1. column 5. 
Table 3, column 2. provides the chromosomal location. "Cytologic Band or 
Chromosome." of polynucleotides corresponding to SEQ ID NO:X. Chromosomal 
30 location was determined by finding exact matches to EST and cDNA sequences 
contained in the NCB1 (National (_ enter loi diuicl„i,u, U3; mi^rni- 
database. Given a presumptive chromosomal location, disease locus association was 



-, . M ..u,.i \ i denv.M from Online Mendelian 
determined bv comparison with mc Mum.u — • » - 

, nlK n,u„ce ,n Man tOnltne Mendo , Inheritance in Man. OMIM™ M*** 

.. ,~ ...... M.,.i; c ; n . [ohn. Honkms University (Baltimore. MDl 

Nathans Institute tor uchclk j - 

and Na.tonu, Center for Biotechnology Intbrmtuion. National Library ofMedtctne 
.Bethesda. MD, 2UU0. World Wide Web URL. httpt www.ncbi.nlm.nih.gov.omtna. ,. 

,1 ™ r.f thp Ouerv overlapped with the chromosomal 
If the putative chromosomal location ot the guer> ovenupo 

,ocation of a Morbid Map entry, the OMIM reference ident.fication number ot me 
m0 rbid map entry is provided in Table 3. column 3. labelled "'OMLM Reference(s). 

. r -r- niimhpr^ nrovided in Table r>. 
A kev to the OMIM reference .dcntification numbers is | 

Table 4 provides a key to the Library t ooe utsctoaed ,„ ...... -. - 

provides the Library Code disclosed to Table 2. colunrn 2 Column 2 provdes a 
descrtptton of the tissue or cel. source from which the corresponding Itbrary was ^ 

a- „ tr, f i; C p-KpH Tissues are indicated in column j 
derived. Library codes corresponding to diseased 1 issues ar 

with the word "disease". 

Table 5 provides a key to the OMIM reference identification numbers 
d , scl osed ,n Table 3. column 2. OMIM reference tdentificatton numbers (Column 1) 
were denved from Online Mendeltun Inhen.ance in Man (Online Mendcban 
romance ,„ Man, OMLM. McLLustck-Nathans Institute for Genettc Medtctne. Johats 
Hopktns Cntversttv .Baltimore, MD, and Nattonal Center for Biotechnology 
mrotmatton. National Library of Medtcne, (Be.hesda, MD) 2000. World Wide Web 
URL- hnp--.-www.ncbi.nlm.nih.gov omtna). Column 2 provides dtseases assoctateu 
wrth the- cytologic band dtsclosed in Table 3. column 2, as determined using the 
Morbid Map database. 



• 



Table 2 



( lone II) 



Library Coiie(s) 

_ M ■ " ■ 



H03 



v j 0 



/ . ? -T (-. 



HWBCES9 




~Tr7777Pu77T77rT^ 1 H,,:32 , H,) ? 6 - 

! ;rX" ; ho- ho-. h.**. ho**- ho-o »^%^r'?;r 

I . c r'-j SO^O S0404 S040<, S041I S SQ44Q S0442 .-0 j44 

u^^l^^"' H0r.»» H013: HO 144 HUl,) H0.-1 + HO ; 5 
H0 "' : " ; ",i H04^ 04SS H0543 H0545 H0549 H0:51 H0-* 
2£i HoSm ESU Sfc MOM" H««3 H0656 H<»57 L1290 S0003 
S0?6'» S041_ S3012 



^TP.r.i) S041^ . — — n«^A u/v;vn I 

sS^-Si ss s» & ^ 

SOI 32 S0 32S S03 30 



HE9RM63 _!_ HyO i r ;_HO_. < > H -; ) : , — fj/ ^ r^TT^^Zll^ 



I H1TH\4U 



I HOO i 
I Su3:4 



110041: H03 



~J]j^~U^^ S0222 



HCWHP79 



HDL AGS 9 



HBXCL93 



hT^T, HO024 H0031 HOO:* HOI 1 HO..'- K04 t j ; 

H 0 m; HO^ H0581 H05S? H0616 H06Z2 H0033 HO,; LU'O 

S0i _ 46 SOl^J^^ 



HTEAJ18 



HT3SF53 



H0<r2 H0O56 H0083 H0090 HOloO HOI 2^ HO 144 HO - 0 " 

H0222 H0251 H0253 H0261 H"** H02to H£09 H 0^8 » 1 

H0373 H0392 H0412 H0413 H«»42/ H04 8 H )4 > 44 _^ 

H04.U HO** H0509 HOMO H-.M8 1 OM HO .0 - HO 

H0:42 H0544 H0547 H0550 H0551 HO,,. Ho -; j - >; ^ 

H 05o H"5->7 H05S9 HO:*) HO^l movo rfO,iO »^-- 

SSS K5 X K IK ^~^^ 7 

^0 SCP'S S S0330 Io3fl loUo IS S0374 S0406 Soli S0410 
S0418 ^20^0422_^^ " " 



HCDBP36 



H SVC BOS 




HKAJF71 



H«022 HD042 H00:0 HG05 2 HOO*; HU.-w n- 4 , 
H „ 2;5 H „:o, HO,,, H(«, HO M H .,,4 H , H;^ «_ ^ 

H0444 H044> H(^:/ H0-...0 riO-t ^ t g - Lpgo S0002 
S ivi:S S04 36 TOO') 2 T0< jO ■ 




FIPQSH59 



H0653 LI 290 SOI 36 



HNBAF49 



HSLDJ89 



H'K)2b L 1 290 _ — , , Ui) ' d ^i H0428 

«--» my yi.; «< S«S H«47 

HO-06 H0^9 H0^4/ HO^rl HIOD- nJ-,. c^n-)« 

HU_uo n. cn[P o caim^ S0^4 ? S03(>0 i>044^ 

H0e.88 H0695 L1290 ^0"2o SOn-18 b004. o ^ 

T0O68 



1 

1 



T0O68 — , T ,-,^ unr- unn ^s Hi'O^O H0040 ! 

l^T-V^^^ SoiVl H0119 

I ™';1 6 » 00 ;': ; M ^. S - HO 144 H0160 hoi-o HOP. HOHO H0212 

! 1 ~" '7;:'; H «^> ho?-i hozso hosb ho3- «y.^. 

H0250 H02-M h(.26. H0.o4 H--o> ---- H Q42- H042S 
H0 -,-> HQ '03 H04U H041 2_H"4 -i H0422 H04-, 




HA- RMS 04 



HADD 11 60 



HGLPF30 



HDLA02S 



j HON/) 

| Ho: 43 
H0:*0: 

H0650 
H0684 

so<><r 

SOi i(> 
S0208 
S03:4 

S040S 
S3012 



HDQGY4 1 



HESFK7S 



Ho4 o 
HO: ;«i 
H0:4- 
H0: ; ~: 

HOo 1 *i 

H0o44 

HOoo; 

H063') 

S002d 

S0120 

S0210 

S03:o 
S042(i 

S30 1 4 



H043h 

HO: 

H054: 

H058O 

urw, in 

H064o 
H0oo2 
H0690 

soo:^ 

S0134 
S021 2 
S03 58 
S0422 
S6022 



Una- H«)4-s Ii04;V; Ho4^ Ii04w4 H04T Horroo 
HOMW H0520 H0521 Ho:22 Huf2o H05:<> Ho:42 
H0-4o Hf» c 4" 110:49 HO::! H05r3 H0:5o HO: 60 
HirSI HOV'^ H05*'> 11058" H05 l M H05 l K> H059X 
K «w^ H Of>23 H0624 H0o2S HOf>32 H0633 HOo38 
HOMS HOO-9 H0650 HOoii H0056 H0f:c" H0o:S 
HOoo 5 H0006 H0O67 H0o~0 H0<>72 H0(T4 HOo82 
HOoOO H0697 H0702 LI 200 S0001 S0003 S0006 
S00d() S0044 S0046 S0049 S0050 S0051 S0052 
SO 146 S0150 SOI 52 SO 192 SO 194 S0196 S0206 
SO"^ 7 S0242 S0250 S0278 SO2S0 S0328 S033O 
S0~o0 S0374 S0376 S0378 S0380 S0384 S0392 
S0424 S0434 S0438 S044O S0442 S0444 S0468 
S602S T0006 T004 1 T0049 T0067 TO 114 



H0592 H059 



HO 123 H042 H0:42 



L k ■ * - 



1 '004 1 



f T / 1 • I 1 




HOG 12 
H0068 
HOI 88 
Hn290 
H04S6 
H0550 
H06 1 3 
HOO'K) 
S0134 
So022 



H0014 
S0388 



H0O24 

HOOf-9 

H02O8 
H02^4 

H04'-'0 
HO 5 51 
H0619 
H06% 
SO 144 
TOO 10 
HOOOO 



H0O32 
H0O87 

H0213 
H0318 
H0494 
H0555 
H0622 
L I 290 
S0222 



LI-'") - — — -- 

HO036 H0O39 H0046 HO050 H005 1 H00j2 1100:9 
HO 123 H0125 H0135 H0150 H0156 H0170 H018I 
HO'^t H(P*- H0254 H0256 H0265 H0266 H0271 
H0^3 H0352 H0412 H0421 H043" H0438 H0445 
H(.n06 H0<20 H0529 H0539 H0542 H0546 H0549 
H0556 H0559 H0580 H0581 H0587 H0599 H0617 
H0624 H0643 H0644 H064b H0658 H0<>72 H068: 
S0*P8 S0038 S0040 S0045 S0046 SOI 14 S0126 
S027S S028O S0380 S0392 S0426 S0450 S3014 




H0009 
H0428 
H0624 
S0049 



7l00^Hobf2 H0087 HO 1 00 HO 1 24 H0i72 H0255 H0327 H0393 
HC441 H04<7 H0506 H0521 H0547 H0549 H0555 H0581 0619 
HQ645 H0653 H0662 H0665 H0672 L1290 S0001 S0028 S0038 
S0222 S0260 S0278 S0354 S0380 S6024 TQ049 



H0013 HO 144 H0266 HQ375 H0392 H0427 H05:o HU587L1290 S0001 
S02 22 S0250 S0276 S0280 S0358 T0039 




Table 3 



SKQ ID 
NO: X 



1 1 



Cytologic Band or 
Chromosome: 



Lp22-pil 



O.MIM Refercncc(s): 



170995 1S0Uo9 ivi:4u -uU^j ^oOl^ - 
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Table 4 



( jbrarv | Library Description : Disease 

1 — : — — 1 


«— ; . ^ , ! 

F [0(H) 1 ; i Human betal brain __ - — L_ • 


H< >< > n " 


Human Fetal Kidney ! . ■ ' 


H(>< 1 1 3 


Human 8 Week Whole Embryo L— — ' 


H(.'i' 14 


Human Gall Bladder j 




H0')1: 


Human Gall Bladder, fraction II ! 




H0U22 


Jurkat Cells . 1 


i 

1 


H(h>24 


Human Fetal Lunu III . _| 


1 


H(">2(> 


Namalwa Cells , 





H("»29 


Human Pancreas . 




H(m3(i 


Human Placenta 






1 Human Placenta 





H<>( »52 



H0»>50 



H"i>63 



HonoS 



H<h)69 



ho: 



nun 



Human Cerebellum 



Human Umbilical Vein, Endo. remake 



Human Uterine Cancer 



Human Thvmus 



Human Skin Tumor 



Human Activated T-Cells 



12 Week Old Early Mage Human 



2 Week Old Early Stage Human. II 



HOI "2 ! Human Fetal Brain, random primed 




disease 





HOI 
Hor ( > 



,11 I 

w l -t I.. I H< 



i.AMAi ir.t * 
Human Neutrophil 



TTnTs 7 ! i Human Primary Bre ast ( 'anc 



disease 



v- 1 



HO i - v i Human v f ormal Breast 



HOl'U f Human ; .'crebelluim subtracted 



Staize Human Lunu. subtra 



\\i)2\ 2 I Hnman Prostate, subtracted 



H0232 



H0250 



Human Osteosarcoma 




Human adult test 



H0254 Breast i.vmph node cDNA i 



H02f6 



bre ast Ivmph node CDNA librar 
HI.-60, unstimulated 



H02M H cerebellum. Enzyme subtracted 



H02o3 



H02o4 



H0265 



human colon cane 



human tonsils 



H02o6 



H02S6 



A r-rivm.Ml T-Cell ( 12hs),Thio undme labelledEco 
Human Microvascular Endothelial Cells. frac t_A 



Human Neutro phil Activated 



ZhT^n OB \[G6Tn"eated (10 oM E2) fraction I 




r T r. 1 "> ~l 



1 t r^n pu -\ l 6 hrs 



H042J 



T-Ceil PHA 24 hrs 




[-ii U24 ' 1 i uman l J :tiutai '■ . sum 



Human Adipose 



H04_ ' 



Human O. ar> 



i 

U 



H 



Kidnev Medulla, rc-excjsi^on 



\\i)4}< i Ovarian Tumor i0-3-'>: 
Restinir T-Coll Libraiy.il 



H04>> 
H<j4j" 



H043 



IVC^LIIIU L -V- ■ ^ n v - . ' 

H. Whole Brain -2. re-exasion 



H044 1 



H04 



i c 




disease 



^XT T^TSpteen, Chroni c lymphocytic leukemia 



H04:"7 i Human Eosinophils 



H04~S 1 Salivary Gland. Lib 2 



disease 



una '4 S Bre ast Cancer C el l line , armioueni 




H0561 



H0566 



H05~4 



Human Fetal Brain.normalized oQF 



H i.) 



Hepatocellular Tumor, re-excision 



Human Adult Pulmonarv.re-excision 



H05SO I Dendritic cells, pooled 



H0581 



Human Bone Marrow, treated 



T T i"> . 

no. 



.11 I'-mnhoma 



H0586 



a < honr^ nost incision 

Healing ii.ro in w oun^. w., ^---^ t -.. 



Pj7^= pHealimz grom wo^d ] 5 hours post incision 



disease 
disease 








( { ) u p , fsiuvc Jells i CDr.i biood i.re-e.\ 






[\ir 


)\ ' 


! Human adult small micstine.re-exci-ion 




: • 
i 


I in: 


vl 


' Human T-ceil I\ mp ho ma. re -excision 




disease : 

i m , 


— 


02 


i Healmn iiroin '.vound - <cio hr post-mcisio 

, " 


[1 1 v. O 1 1 Li O 1 j 


; disease j 
i i 



Hi C 'o 



Ho:') 



Human Colon. re-exc:s:on 



HOM(> 



Human Testes. Reexcision 



Human Primary Breast cancer Reexcision 




Human Pancreas Tumor, Reexcision 
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H"o2S 



HOo32 
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Hoo37 



HUh4L 



H< ih42 



HO'*45 



H')o46 



Hn/,4 



HO 64 8 



Hno49 



Huo50 



H')o51 



H*>653 



H<)f>56 



Hi Jo: 7 



H<>658 



H<>6o 



H'i6 T 0 



Humiin I mbiiica! Vein. Reexcision 



1 2 W e e k tar i v S t a e e Human II. Reexcis - 



Human Pre-Differentiated Adipocytes 



Hepatocellular Tumor. re -excision 



Lung Carcinoma A:-49 TNFalpha activated 
Human Testes Tumor, re -excision 



Dendritic Cells From CD34 Cells 



CD4f) activated monocyte dendndic cells 



LPS activated derived dendntic cells 



Hen G2 ("ells, lambda library 




Fetal Heart, re-excision 



Lung, Cancer (4005313 A3). Invasive Poorly 
Differentiated Lung Adenocarcinoma, 



Lunu, Cancer (4005163 B7) Invasive, Poorly Diff. 
Adenocarcinoma, Metastatic 



Ovary, Cancer: (4004562 B6) Papillary Serous Cystic 
Neoplasm. Low Malignant Pot 



Luns, Normal: (4005313 Bl) 



B-C 



Ovarv. Normal (9805C040R) 



Stromal Cells 



B-ceils (unstimulated) 
B -cells (stimulated) 



Ovarv. Cancer (9809C332): Poorly differentiated 
adenocarcinoma 



Stromal cells! HB M3 . 1 S ) 



Ovarv. Cancer( 40(^650 A3): Well-Differentiated 
\licropapillarv Serous Carcinoma 



Hi .672 ~ I Ovar'v. Cancer: (40045 6 A8> 



Ho(T4 ~ I Human Prostate Cancer. Stage C. r 



;ion 



disease 



disease 



disease 



disease 



disease 



disease 



disease 







Ho'«-*4 


: I JVLil'MII v-J.Ii\-JI -^i'-" 11 1 ^p' lit4 ' / ■ * 


.•ciro: iii >ma 


I {'.'>* r 


i \d<moearcmoma of Ovary. Human* ei 


1 I, me. - ' )V( 'AR 




i Human Ovarian Cancer<-^S0 < jU 1 ; 






i Ovarian Cancer 




, 

j H0««"0 


C )v ■ man Cancer. y~02Ci001 





H0'-''f ! moitonucleucvtes from patient 



HO'Oo Prostate Adenocarcinoma 



HO'.-r i N CK Cells (NKYao20 Control) 



HfC')2 



HO "Oh 



>;K 1 5 (11.2 treated for 48 hours) 



HO " 1 4 



L12')0 



NO' »06 



SOuOl 



Human Adult Skeletal Muscl e 
Liver (diabetic type 1. obese) ?41616 



Stratauene NT2 neuronal precursor 93 7 230 



Human Fetal Brain 



Brain frontal cortex 




Su2 12 


^"■•pnv --ll FinrunUist.^ » 11 1 INFi. sunt : 




i 
1 


S02N ' ! 


Human < >steobiasts II 


disease 


i 


SO 2 00 i 


>>pinal i 'ord. re-'xcision ' 




1 

i 

j 


S02~o 


Synovial hvpoxia-RSF subtracted 1 . 






■ r~ 

So2~v ! 


- * — — — 

H \.\ i,Tnnh:!(M' iCAi-CSF treated i. ic-cxcision ; 




1 

1 


S0>0 


J I 

Human Adipose I issue, re -excision i 1 


S0282 


Brain Frontal Cortex, re -excision \ — . , 


S029S | 


Pone marrow stroma. treated : - — 


S032S 


i 

P-il:itH r:irnnoma 


disease 




j_ 

SO330 


■ i - — i 

Palate normal ! — 


S0354 


— ■ — i 

Colon Normal II u 




— 

S<>35 o 


Colon Carcinoma — j- 


disease 


SOJ53 


Colon Normal III u 




SO 3 60 


Colon Tumor II 


disease 


r - — — " 

V P ^ I 


Vnpnril cnl< >n - 1 




SOj •■ u i 


— • 

V L Mi'iv/i . . . — r 


disease 


S03C3 


: ~ 

Pancreas normal PCA4 No L 




— 

S0380 ! 


P a ncreas Tumor PCA4 Tu _ — 


disease 


S03M 


Tongue carcinoma - 


disease 


S03b8 


Human Hypothalamus. schizophrenia, re-excision 


disease 


S«)392 


Salivarv Gland r 




S0404 


Rectum normal 




S0406 


Rectum tumour 




S0408 


Colon, normal . 




S0410 


Colon, tumour . 




S0418 


C FIN If: Cell Line. treated 5 lirs 




S0420 


(TIME Cell Line. untreated 




C-i . .i VI 


n r^n r ( ;\t .( 'SF treated I 1 nn ml) 




S0424 


TF-1 Cell Line GM-CSF Treated 




S0426 


Monocyte activated, re-excision 




S042S 


Neutrophils control, re-excision 




S0434 


Stomach Normal 


disease 


S043S 


Liver Normal MetSNo 




S0440 


Liver Tumour Met 5 Tu 




S0442 


Colon Normal 




S0444 


< _, olon Tumor 


disease 


S0448 


Larvnx Normal 




S0450 


Larvnx Tumour . 




S0456 


roniiue Normal 






p i hv O^fi "HI line 






S3012 


| Smooth Muscle Serum Treated. Norm 




■ ■ 

S3014 


Smooth muscle, serum induced. re-exc 




S6022 


H. Adipose Tissue 




S(>f'24 


Alzheimer*, sponuv chanee 


disease 


S602S 


Human Manic Depression Tissue 


disease 


1 { J\ MJ_ 


Activated T-cells 




T0006 


Human Pineal Gland 




Toorr 


| Colon Epithelium 


j 

i 

_i — — 


TOO 10 


Human Infant Brain . 


i 




TOO 3 9 


i HSA I~"> Cells 


i 

— » 




T0040 


! HSCP2 cells . 


i 




T0O41 


Jurkat T-cellGl phase ; ■ 


TO 04 9 


-\ona endothelial cell 5 ? - I NF-a L 1 



yiji.xr i Human I'hyroha; 



! p^s_ i _ Normal ( j v ary_ j ^cmenu p ausal 




Table 5 

■ ■* 

„ -— * i 

i , — — ~~ i 

j OM1M ! Description i 

i — — i 



i Reiereiici: 



102~~0 
1 "0) t )f 

IN 0009 

i 

1 - ..- r 

191540 


Mvoadenvlate deaminase deriLien^ _ . 

Zellweger svndrome-- — — — j 

Leber congenital amaurosis-2. 204 100 j 

i j mtrxnmal recessive, childhood-onset 
Retinal dystrophy, autosomal 

Retinitis pigmentosa-20 . 

Hypothyroidism, nongoitrous . 

Urate oxidase deficiency] . ■ ' 


201450 
244610 
2-6540 

* 

274270 


"\cvl-CoA dehydrogenase, medium chain, dehcieiu^ . 

Maple svrup urine disease, type II . 1 

n.nlaetosiahdosis . 

Thymine-uraciluna 

Pi,, O r 0 nranl toxicity, sensitivity to . . | 

t i\ f/ "' \ .M.ntlip'ict 1 ~^ (1 1 1 ( " 1 t 1 nC V — ~ 


600234 
600281 

600309 


HMO-i-oA syntnease-- utntiLii^ v _ _ 

MODY, type 1, 12>SM) 

Non-insulin-dependent diabetes mellitus. 123S3J _ . 

atrioventricular canal defect- 1 _ _ — - 


601414 
601676 
601691 

60 1718 
602094 
602522 


Retinitis pigmentosa- 1 8 — " 

Acute insulin response - ' 

Cone-rod dystrophy 3 tar 9 on 
Fundus flavimaculatus with macular dystrophy, 2482UU 
Retinitis pigmentosa- 19, 601718 

Stargardt disease- 1, 248200 . 

Retinitis pigmentosa- 1 ) _ — 

T lpoavstropnv. lariuuai pu^u. . 

' Bameijvndrome, infantile, with sensorineural deatness . 1 



, , nf ;,i { ^ lnvpnt!nn ran be prepared in anv suitable manner. 

1 He* po i v pepuQt-a Lii*- iii > vol.'. .. i r 

Such polypeptides include isolated naturally occurring polypeptides, recombinant^ 
rr ,. ^u.-^tuU^ svntheticallv produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 

are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below), 
[t is often advantageous to include an additional ammo acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
, u ac mnitinlp hktidme residues, or an additional ^^-4 ULi 1V> ^ L °* — ^ ^ - - 

recombinant production. 

The polypeptides of the present invention are preferably provided in an 
lS olated form, and preferably are substantially purified. A recombinant^ produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques desenbed herein or otherwise known in the art, such as, for 
example, bv the one-step method desenbed in Smith and Johnson, Gene 67:31-40 

from natural, svnthetic or 
(1988). Polypeptides or the invention aibo uc ^ui.i.wu j. , . 

recombinant sources using techniques described herein or otherwise known in the art, 
such as. for example, antibodies of the invention raised against the secreted protein. 

The present invention provides a polynucleotide comprising, or alternatively 
consisting of. the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide composing, or 
alternatively , consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO.Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 



Si gnal Sequences 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO.Y and or the polypeptide sequence 
encoded bv the cDNA in a deposited clone. Polynucleotides encoding the mature 



romis (such as. for example, the polynucleotide sequence in SEQ ID NO:\ and. or the 
polvnueleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
bv mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavasze of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 

■* - i **!"-*. 1 -2 *- " l i _ ^ j_ _ k _ _ i • \ t~"\ ' ■ * t* n 1 i "* X ? J v i — r 

P. . -r - — - ^ »^rr>h-»i i o 1 "i i T 1 ?T1 * 1 T ' \ 1 1 i-* f Prm i P H( 1 n v i m( Mi ? » i i i i V ^ 1 i I 1 L- 1 Li I * ' 1 
CClllUlLV Ul a ^Ctl Ct^U pi Uiv^tii io diLiinutwi^ w-^ r — w 

the complete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Vims Res. 3:271-286 (1985), uses the information from a short N-termmal 
charged reeion and a subsequent uncharged region of the complete (uncleaved) 
protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
■+-2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
al., Protein Engineering 10: 1-6 (1997)), which predicts the cellular location of a 
protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the ammo acid sequences of the secreted proteins described herein by this program 

provided the results shown in Table 1 . 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
varv from organism to organism and cannot be predicted with absolute certainty. 



A C ^ M -J,rwK rhe nrosent invention provides secreted poKpeptidcs having a sequence 
shown in SEQ ID NO:V which have an N-terminus beginning within 5 residues (i.e.. 
- or - 5 residues ) of the predicted cleavage point.. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 

naturally occurring signal sequent uidv iinmCi w^w^-am - r , _ 

sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desnbed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 



m v cuuuii 



Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO:Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many- 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 30%, 
85%, 90%, 95%, 96%. 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
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, , ! . i-,. t - .-nni niW m li deposited cDNA clone or the 

complementary strand thereto, a nucleot.de sequence encoding the polypept.de of 
ccn m vn v , n l ,rl,-,Mi.U- seuuence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and or polynucleotide fragments of any of 

5 these nucleic acid molecules (e.g., those fragments described herein). 

Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 

in .,iwm :1 in;ph; rnn^st of an amino acid sequence which is at least 80%, 8:>7«, 90 ••>, 
95%. 96%. 97%. 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides ( e.g.. 

those fragments described herein). 
15 By a nucleic acid having a nucleotide sequence at least, for example, 95% 

"identical" to a reference nucleotide sequence of the present invention, it is intended 

..r.u_ ^,-\<\ ;« id^nti^al to the reference sequence 

that the nucleotide sequence ui die nuuv,.>. 

except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 

20 other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
v, - ,_, .... ,.i ; nto f h.« reference secmence. The query sequence may be an entire 

25 sequence shown inTable I , the ORF (open reading frame), or any fragment specified 

as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%. 90%, 95%, 96%. 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
30 using known computer programs. A preferred method for determining the best 

_ . / , . , . n Trhp nrp><zp>r\t invention) and a 
overall match between a query sequence (a sequent 01 — , 

subject sequence, also referred to as a global sequence alignment, can be determined 
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. . . . j ,,p m,» -m^nthm of Brutlau el al. iComp. 
usin- the F-VSTDB computer program ba^u on m. 

App ; Bioscl 6:23 7-245U900)). In a sequence alignment the query and subject 

. . _ . , > r .„ _\ n p\a ^(iiience can be compared by 

sequences are botn u.n.a ^Uui^. - ^ i 

coovcfl ,,, u-s to T's. The result of said global sequence alignment is in percent 
identitv Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Mat„x=Un,,ary, k-,up,e=4, Mismatch Penalty^, 
jeninc Penaltv-30, Randomization Group Length-0, Cutoff Score-I, Cap 
Pennies, Gup Size Penalty 0.05, Window Si*-500 or the lengh, of the subject 

i i . ~ nn , i^n^p whichever is shorter, 
nucleotide sequence, ^vim-n^ ^ ^ 

;„ .v, 0 rt^r than the auerv sequence because ot :> or j 
If the subject sequence i^"^— — — ■ » 

deletions, no, because of internal deletions, a manna, correction must be made ,o the 
results Th,s is because the FASTDB program does not account tor a and a 
lru nca„ons of the subject sequence when calculating percent idennty. For subject 
sequences .truncated a, the 5' or 3' ends, relative to the query sequence, the percent 
idenhtv is comected by ca.culahng the number of bases of.be query sequence that are 
5- and - of the snbjec, sequence, which are not maichedraligned, as a percent of the 

. t . i ; r- ^ntrV^pd aliened is 

total bases of the query sequence. Whether a nuccuuue a....- 

de,erm,n=d by results of the FASTDB sequence alignment. This percentage ,s then 
traced from the percent identity, calculated by ,h= above FASTDB program us.ng 
the specified parameters, to amve at a fma, percen, ,den„ty score. This coreecte 
sc ore is what is used for the purposes of the present invention. Only bases outside the 

5- and 3' bases of the subject sequence, as displayed by ,he FASTDB alignment, 

which ate not matched/aligned w„h the query sequence, are calculated for the 

purposes of manually adjusting me pc.ceh. menu... - . 

For example, a 90 base subjec, sequence ,s aligned ,0 a ,00 base query 

sequence to determine percent identity The delcons occur a, the 5' end o, the 

• t u „fars the F-VSTDB alignment does not show a 
subject sequence ana therefore, trie f.vi 1 un au a 

r u r ... i n hi«s at V end The 10 unpaired bases represent 
matched, alignment o f the first 10 bases at 5 ena. 

, -o f tl e -eauence (number of bases at the 5< and 3' ends not matched total number 
10 o ot tne bcqur.rij.1. 'iiumuti ut 

, c „ ,a<v ,c subtracted from the percent identity score 
) of bases in the query sequence) so 10 . o is subtracieo. 

, , t . d hv the cacTDB pro-ram. If the remaining 90 bases were pertect.y 
caicuiateu uy me i ao l l/u r — - 

matched the final percent identity would be 90% In another example, a 90 base 
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, lWn , r .».| . v i'h j inn base querv sequence. This time the 
SLiDjcci sequence eonipai^-i a,.., a . . . ^ t 

dclcuons are internal deletions so that there are no bases on the 5" or 3" of the subject 

, „ u v -u . ir „ not matched aliened with the query. In this case the percent 

identitv calculated by FASTDB is not manually corrected. Once again, only bases 5" 
5 and 3" of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 

of the present invention. 

By a polypeptide having an ammo acid sequence at least, for example, 95% 
■■identical" to a query amino acid sequence of the present invention, it is intended that 

»U lM «,;nnnnH QPMUPnCe Of the SUDieCt POIVPCPUUC iUU.uvu, ^ !- 

except that the subject polypeptide sequence may include up to Five amino acid 
alterations per each 100 ammo acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino add sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another ammo acid. 
These alterations of the reference sequence may occur at the ammo or carboxy 

_ f - cmnpnre or anvwhere between those 
terminal positions or tne retetcticc amw a^u . 

terminal posmons, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%. 96%, 97%, 98% or 99% identical to. for instance, an ammo acid 
sequences shown in Table 1 (SEQ CD NO.Y) or to the ammo acid sequence encoded 
bv cDNA contained in a deposited clone can be determined conventionally using 

, ' „. te , iroW A preferred method for determing the best overall match 

Known compute i pro=,ia.ti^. . * k iulv 

between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et ai. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both ammo acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 

. . .. >t : p.wfn i-_tnr>l^="> Mismatch 

FASTDB amino acid alignment are: .vlairiA-4 "• — -V- 

Penalty 1. Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
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, i c; i e n„th ( jap Penahv-^, ("jap Si/c Pcnaitv-*).'' j5. Window 

Si/e=5UO or the length of the subject ammo acid sequence, whichever is shorter. 

ifrhe siihi,--ct ^euuence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-term.ni. relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched- alumed with a corresponding subject residue, as a percent o! the tota 
bases of the query sequence. Whether a residue is matched aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program us.ng the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 

the percent identity 
sequence, are considered iur uil puipo^^ ol uiauuaiiv — j ui => r 

score. That is, only query residue positions outside the farthest N- and C-terminal 

residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
term.nus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termmi not matched total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched, aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manuallv corrected. Once again, only residue positions outside the N- and C-term.nal 



ends of the subject sequence, as displaced in the FASTDB alignment, which are not 
matched, aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
bv silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
- j -j . i • .. r -,. r-AmUin-itiAn -in* - Jo^ nrr-f^rr^n Pnl vm \c lonti He variants be nroduced 

for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called ''allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using know n methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more ammo acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et ah, J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3 8, or 27 amino-terminal ammo acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 ammo acid residues from 
the carboxy terminus of this protein. (Dobeli et ah, J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example. Gayle and 
coworkers (J. Biol. Chem 268:22 1 05-22 1 1 1 (1993)) conducted extensive mutational 



i, .:, ,n ... n r ,- To v ip ^ 1 1 -i-i Tbev used random mutagenesis to generate over 

3.501 ) individual IL-la mutants that averaged 2.5 ammo acid changes per variant over 
,u- -ntir^ l.M,ath of the molecule. Multiple mutations were examined at every 
possible ammo acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See. 
Abstract.) In tact, only 23 unique ammo acid sequences, out of more than 3.500 
nucleotide sequences examined, produced a protein that significantly differed in 

activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 

r.tPrmm.K of" a nolvpeotiae results in muunn-auuu m tuoo o. Oww e w . 

functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and, or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-termmal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 

otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et ah, Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an ammo acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing ammo acid sequences in 
different species, conserved ammo acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating ammo acid 
substitution could be modified while still maintaining biological activity of the 



protein 



The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identity regions critical tor protein function. 
For example, site directed mutagenesis or alanine-scann.ng mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells. Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
ammo acid changes are likely to be permissive at certain ammo acid positions in the 

, K,-r-^-i f within the tertiarv structure of the protein) amino 

protein. For example, most buried (witnin rnc u,ru*ii v auu^iui 

acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic ammo acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Ttd and reolarement of the small-sized amino acids Ala, Ser. Thr, Met, and Gly. 

Besides conservative amino add substitution, variants of the present invention 
include (.) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of ammo acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids.' such as, for example, an [gG Fc fusion region peptide, or leader or secretory- 
sequence, or a sequence facilitating purification or (v) fusion of the polypeptide with 
another compound, such as albumin (including, but not limited to, recombinant 
albumin (see. e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 
622, and U.S. Patent No. 5.766,883. issued June 16. 1998. herein incorporated by 
reference in their entirety.)). Such variant polypeptides are deemed to be within the 
scope of those skilled in the art from the teachings herein. 



Fnr cvainnle polypeptide variants containing ammo acid substitutions of 
charged ammo acids with other charged or neutral ammo acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et ah, Diabetes 36: 838-845 (1987); Cleland et al., Cnt. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the ammo acid sequence of the present invention having an ammo acid 
scuuence wnicn contains ul ica^i uu<~ ammu av.i^i bnujuiuiA-L, a^. — «.*- - 

amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence ot the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 ammo acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative ammo acid substitutions are 
preferable. 

Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:V. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt. 
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and even more preferably, Lit least about 40 nt, at least about 50 nt. at least about ~> 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length." for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several ( 5. 4, 3. 2, or 1 ) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and pnmers as discussed herein. Of course, larger fragments (e.g., 
50, 150. 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1 100, 1101-1150, 
1 151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851,1000 10OU1QSD 1951-2000, or 2001 to the end of SEQ ID NO X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or pnmers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stnneent hvbndization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing." or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about ammo acid number 1-20. 21-40 



ii ,,,, (,] ^:.\iU) !h\pn Pl-UO 141-160. or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20. 30. 40, 50. 60. 70. SO. 00. 
!00. I 10. I 20. I 30. 140. or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller bv several ( 5. 4. 3. 2. or 1 ) ammo acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polvpeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the ammo or the 

carboxv terminus, or Dotn. ror exampic. any numuv.i ui uumi^ , 

60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of ammo acids, ranging from 1-30, can be 
deleted from the carboxv terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxv terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

* i__ rr--c-<rr—i — n n i^ontu-!p onH MpK/niirlpntide fragments characterized bv 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
formine regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO:Y falling within conserved domains are 
sncifWllv rontemolated bv the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Bioloeicallv active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 
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1 .-.} -, fV„,r P1| :,nr^ ( >t*tht» inwnrion encode a 
Preferably, the poiynucleutiuc tia^inv-.i^ e - m 

polypeptide which demonstrates a functional activity. By a polypeptide 

.... . .....ivitv" ;« meant a oolvocDtide capable of displaying 

demonstrating a iiiiiLuunaiav.u..c; - , ... 

one or more known functional activities associated with a full-length (complete) 
polvpeptide of invention protein. Such functional activities include, but are not 
limited to. biological activity, antigenicity [ability to bind (or compete with a 
polvpept.de of the invention for binding) to an antibody to the polypeptide ot the 
invention], immunogenic^ (ability to generate antibody which binds to a polvpeptide 

u - „ ..,.;,u nnlvnentides of the invention, and 

of the invention), ability to form multimers with poiypepnu 

ab.litv to bind to a receptor or l.gand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody ot 
the polvpept.de of the inv ention, various immunoassays known in the art can be used, 
including but. not limited to, competitive and non-competitive assay systems using 

orbent 

techniques such as radioimmunoassays, ELISA (enzyme unKeu 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays ), complement fixation assays, immunofluorescence assays, 
protein * assavs, and Immunoelectrophoresis assays, etc. In one embodiment, 
anubodv hindin* is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
anubodv or reauent to the primary antibody. In a further embodiment, the secondary- 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassav and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
•identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g.. by means 
well-known in the art. such as. for example, reducing and non-reducing gel 



. .rr:.,;*,. -urpnvit.vrrMnhv and at Tinitv biottinu. Sec 
ehromalograpny, protein atunuv u.ion.cUw^uHi;, anu 

Ke nerally"phi/icky, E., et al.. 1W5. Microbiol. Rev. 5*94-123. In another 

, ,• .. _i of hindina of a polypeptide of the invention to 

its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art mav routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
biological activity related to that of the polypeptide of the invention (either in vitro or 
in V iv 0 ). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 

„f cpn m nid-Y nr contained in 
hybridizes to the complement ot the sequence ui bfc v ^ 

ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
mvention (such as, for example, the sequence disclosed in SEQ ID NO.X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 

, . *..„.„! .,p ( w stpn^ent hvbridization conditions or lower 

to the compiemetiiaiy suaiiu uiiuii .,,1.. -».. 

strinaencv hybridization conditions defined supra. 

~ The term -epitopes.- as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An -immunogenic epitope/' as used herein, is defined as 

,, n ^nini-ii 'K determined bv 

a portion of a protein that elicits an antiDody response in an aw.nw. a. 

any method known in the art. for example, by the methods for generating antibodies 
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i ■ . , c ■,„, C-r -n"imnl;' ( -e' sen t'l J 1 ProC \utl. Ac Ltd. So. I..SA 

Uescnoed miia. t^>'Jt_. u.'i v_Aaiiip.^. -j 1 -. - 

81:3W8- 4002 (1983)). The term -antigenic epitope." as used herein, is defined as a 
_., r .;,^ .,r.. n r „ t ,! n whirh an antibodv can immunospeciiieally bind its antigen as 
determined by any method well known m the art. for example, by the immunoassays 
described herein. Immunuspecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens Antigenic epitopes need not 

necessarily be immunogenic. 

Fraements which function as epitopes may be produced by any conventional 
_,.,.,„ /c., t , e „ Hommten Proc Natl. Acad. Sci. US A 82:5 1 3 1 -5 1 35 ( 1985). 
k^u^t- ri 0 c^ r iKed »n I r S Patent No. 4.63 1,21 I ). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9. at least 10, 
at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40. at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 1 5, 20. 25, 30, 35, 40, 45, 50, 55, 60, 65. 70, 75, 80, 85, 90, 95, or 100 

. ,.1, a jj:,;„ r „i r,,N P ovrincu p n referred antigenic epitopes 
ammo acid residues in length. Additional non-v.xcius. . - yici- 0 . . 

include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 

epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 

that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 

epitopes disclosed herein, as well as any combination of two, three, four, five or more 

of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 

immunoassays. (See, for instance, Wilson et al.. Cell 37:767-778 ( 1984): Sutcliffe et 

al., Science 21 9:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
ant.bod.es according to methods well known in the art. (See, for instance. Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sc.. USA 82:910- 
914:andB,ttleetaU J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 



, , . ,„ , ... .u r-ihhit or mniK' 1 ! <'^ r * 't the D»">1 VpCPtidc IS Ot SUtllCICHt 

length (at least about 25 ammo acids), the polypeptide may be presented without a 
u,„ v -«^r ; n1 rp.in 0 wnir emtones comDrisin« as few as S to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to. at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epttope-beanng polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to. 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al.. supra: Wilson et a!., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
Tis-,i i iqq^ if in v iyn imm tin ization is used, animals may be immunized vvitn .ree 
peptide; however, anti-pept.de antibody titer may be boosted by coupling the peptide 
to a macromolecular earner, such as keyhole limpet hemacyanin (K.LH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
earner using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to earners using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 

it r.^r :«^t.m^u kv intr'inpn tnnpnl and/Or 

either tree or earner- coupied peptides, mr m^aUy.^, Oj u....^-.. 1. «■ 

intradermal injection of emulsions containing about 100 ug of peptide or earner 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an immunized animal may 

, ■ r M ,i u.. cplerHor of anfi-Deoride antibodies, for instance, by adsorption to the 

peptide on a solid support and elution of the selected antibodies according to methods 

well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention (e.g.. those compnsing an immunogenic or 
antigenic epitope) can be fused to heterologous polypeptide sequences. For example, 
polypeptides of the present invention (including fragments or variants thereof), may 
be fused with the constant domain of immunoglobulins (IgA, IgE. IgU IgM), or 
portions thereof (CHI, CH2, CH3. or any combination thereof and portions thereof. 



resulting in cnimenc poi\pept;des. b v 01 ji.ul.ic. ^ ^ - - \ 

polypeptides and or antibodies of the present invention ( including fragments or 

. . .u. r ..,.r, _. r .K.. r„c^i «.-irh -ilhnrpin f ipiMiulinif but not limited to recombinant 
human scrum albumin or fragments or variants thereof (see, e.g., U.S. Patent No. 
5,876.969. issued March 2, 1999. EP Patent 0 413 622. and U.S. Patent No. 
5,766,883, issued June 16, 1998. herein incorporated by reference in their entirety)). 
In a preferred embod.ment. polypeptides and or antibodies of the present invention 
(including fragments or variants thereof) are fused with the mature form of human 
serum albumin (i.e.. amino acids 1 - 585 of human serum albumin as shown in 
r-: i „„,4 ■> „r cd Pm^nt fi 77? 004) which is herein incorporated by reference in 

r* muTc:> i anu — wi Ci i . — , 

its entirety. In another preferred embodiment, polypeptides and or antibodies of the 
present invention (including fragments or variants thereof) are fused with polypeptide 
fragments comprising, or alternatively consisting of, amino acid residues 1-z of 
human serum albumin, where z is an integer from 369 to 419, as described in U.S. 
15 Patent 5,766,883 herein incorporated by reference in its entirety. Polypeptides and/or 
antibodies of the present invention (including fragments or variants thereof) may be 
fused to either the N- or C-terminal end of the heterologous protein (e.g., 
immunoglobulin Fc polypeptide or human serum albumin polypeptide). 
Polynucleotides encoding fusion proteins of the invention are also encompassed by 

20 the invention. 

Such fusion proteins may facilitate purification and may increase half-life in 
vivo. This has been shown for chimeric proteins consisting of the first two domains 
of the human CD4-polypeptide and various domains of the constant regions of the 

i- i . -u «ii;-i r irnrnuno^lobulip^ See. e.e.. EP 394,82/; 

heavv or imm cnanis ol mammalian niui.dtui^t^ - , 0 . 

25 Traunecker et al.. Nature. 331 84-86 (1988). Enhanced delivery of an antigen across 
the epithelial barrier to the immune system has been demonstrated for antigens (e.g.. 
insulin) conjugated to an FcRn binding partner such as IgG or Fc fragments (see, e.g.. 
PCT Publications WO 96, 22024 and WO 99/04813). IgG Fusion proteins that have 
a disulfide-linked dimenc structure due to the IgG portion desulfide bonds have also 

30 been found to be more efficient in binding and neutralizing other molecules than 

monomenc polypeptides or fragments thereof alone. See. e.g.. Fountoulakis et al.. J. 
Biochem., 270:3958-3964 (1995 ). Nucleic acids encoding the above epitopes can 



....... k.. r. .combined with a »ene of interest as an epitope tag (e.g.. the hemagglutinin 

('"HA") tau or tlag tag) to aid in detection and purification of the expressed 
nolvne-ptuie For example, a svstem described by Janknecht ct ah allows for the 

r - - - r 1 

ready purification of non-denatured fusion proteins expressed in human cell lines 
(janknecht et ah, 1991. Proc. Natl. Acad. Sci. USA SS:S972- 897). In this system, the 
aene of interest is subcloned into a vaccinia recombination plasmid such that the 
open reading frame of the gene is translationally fused to an amino-terminal tag 
consisting of six histidine residues. The tag serves as a matrix binding domain for the 
fusion protein. Extracts from cells infected with the recombinant vaccinia virus are 

loaded onto .Nia— niiniouceue 1n.1u-a5an.ov. w>'"" -~ > 

be selectively eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffiing 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 
modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
. ,..:.) ,.- ,, OT .„min, n<5 parent Nos. 5.605.793: 5.81 1,238; 5,830,721; 

po 1 ypcpuucb. 01-C, "i>j, ^ L ■ — - ' - 

5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. l6(2):76-82 (1998); Hansson, et ah, J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety ). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
n\! A <hiiTlin« DNA. shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis bv error-prone PGR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc.. of a polynucleotide encoding a polypeptide of the 

fs. sections, parts. 

invention mav oe recuiiionieu wiih unc m^i^. ^^-v^ 1 • — 

domains, fragments, etc. of one or more heterologous molecules. 
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\ntibodies 

T~ ,._ ,_.; d .„- invention relate to antibodies and T-cell antigen 

partner poi v ^c|/liU^o • ^- 

receplors (ICR) winch immunospecifically bind a polypeptide polypeptide fragment. 
< or variant ot'SEQ ID NO:Y. and or an epitope, of the present invention (as 

determined bv immunoassays well known in the an for assaying spec.be antibody- 
antigen binding. Antibod.es of the invention include, but are not limited to. 
polyclonal, monoclonal, multispecific, human, humanized or chimeric anttbod.es, 

... .... Fh f r .. t ..-nents F(ah') fragments, fragments produced by a 

51 1 lidlC v- i lam - . t I 

w 1 I ' '"Itltl 1(1 

10 Fab expression unrarv, duii ^-vr-- • 

antibodies „ antibodies of the inventton,, and epitope-bindtng fragments o, any of 
the above The term "antibody." as used herein, refers to immunoglobulin molecules 
and intmunologtcally aetive poruons of immunoglobulin molecules, t.e., molecules 
that contam an antigen binding sue that immunospeciflcally bmds an anhgen. The 
,5 immunoglobulin molecules of the inventton can be of any type (e.g.. IgG, IgE, IgM, 
,..„ p.a. and leY,. class (e.g., 1*5.. 1*02. 1*03. 1*34. IgAI and ,gA2, or subclass 
of immunoglobulm molecule. In preferred embodiments, the tmmunoglobultn 
molecules of the invention are igGl. In other preferred embodiments, the 
immunoglobulin molecules of the invention are IgG4. 
70 Most preferably the annbodtes ate human ant.gen-binding antibody fragments 

of the present invention and include, but ate no, hunted to, Fab, Fab' and F(ab')2, Fd. 
smule-cham Fvs (scFv,, single-chain anttbodtes, d.sulfide-ltnhed Fvs isdFv, and 

., ,- r „, \ 'u Hnrmin a nti ^en-binding antibody 
fragments comprising either a \ L or V H domain. Anu 0 

fra .ments. including single-chain antibod.es. may comprise the variable region(s) 
, 5 alone or in combination with the entirety or a portion of the following: hinge region. 
CHI OP and CH3 domains. Also included in the invention are antigen-bmding 
fragments also comprising any combination of variable reg.on(s) with a hinge region. 
CHI OP and CH3 domains. The antibodies of the invention may be from any 
animal onein including birds and mammals. Preferably, the antibod.es are human. 
, {) nl . n , e ,„ „ mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chtcken As used herein, -human " anttbodtes include anttbodtes havtng the ammo 
acd sequence of a human tmmunoglobultn and include anttbodtes isolated Irom 
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1M1 , 10 .'lohulin libraries or from animals transgenic for one or more human 

immunoglobulin and that do not express endogenous immunoglobulins, as described 
infr:, :,n«) for example in. U.S. Patent No. 5,939.598 by Kucherlapati et ai. 

The antibodies ofthe present invention may be monospecific, bispecihc. 
5 tnspecitic or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide ofthe present invention or may be specific for both 
a polypeptide ofthe present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See. e.g.. PCT publications WO 
Q7 771 wo cp .08X02: WO 91/00360; WO 92. 05793; Tutt, et ah, J. Immunol. 

, , ~ . ^ { . -» 4-ii^oi. i o ■-» < (\a q ■ s ^ 7 ^ o° n • 

10 ( LWIK U.S. ruLciu .nus. -r,-r / , — 

5,601,819; Kostelny et ah, J. Immunol. 148:1547-1553 (1992). 

Antibodies ofthe present invention may be described or specified in terms of 
the ep.tope(s) or portion(s) of a polypeptide ofthe present invention which they 
recognize or specifically bind. The epitopes) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-tetminal and C-temunal positions, by size in 
contiguous am.no acid residues, or listed in the Tables and Figures. Antibodies which 

■ r ..„.. u- a »„;t 0 «*. 0 r nnlyneptide ofthe present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides ofthe present invention, and allows for the exclusion ofthe same. 

Antibodies ofthe present invention may also be described or specified in 
terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholoo or homolog of a polypeptide ofthe present invention are included. 
Antibodies that bind polypeptides with at least 95%. at least 90%, at least 85%, at 
u.w an-'- at least 75%. at least 70%. at least 65%, at least 60%, at least 55%, and at 
least 50% identity (us calculated using methods known in the art and described 
herein) to a polypeptide ofthe present invention are also included in the present 

invention. In specific embodiments, antibodies of the present m\entio 

with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%. less than 85%. less than 80%, less than 75%, less than 70%, less than 65%, 

i t i. ... ceo „,i i« c thnn >0°n identitv (as calculated using 
less than 0*.'"'o. i^ss tnun jj - - - * 

methods known in the art and described herein) to a polypeptide ofthe present 
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invention arc also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2. 3. 4. 5. or more of the specific 
antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
mav also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 
consiant or jcvu tcb^ uian ~» a iw - — - . 

5 X 1 0" 5 M, 10"' M. 5 X 10"*' M, lO^'M, 5 X 10" 7 M, 10 ? M, 5 X M, Uf' M, 5 X 

10" 9 M, 10" y M, 5 X K)- 10 VI, K) • • M, 5 X lO" 1 '' M, lO" 11 M, 5 X 10" 12 M. !0 " i: M, 5 X 

10-' ,: ' M, 10" i3 M. 5 X l(r !a M 10' !4 M, 5 X 10" 15 M, or 10"' 3 M. 

The invention also provides antibodies that competitively inhibit binding of an 

antibody to an epitope of the invention as determined by any method known in the art 

for determining competitive binding, for example, the immunoassays described 

hnHiments the antibodv competitively inhibits binding to the 

1 iCl t i 1 . ill VJ 1 ^ i- * L ^ *-* wxiii^^'-- j j. 

epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 

70%, at least 60%, or at least 50%. 

Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 

hint nnalvsis (for example, as described 

lmmUIlUpl CLlpUdLlUU lUUUvvv-u is v r t v_ ^ ^ . w ^k^* v-- i 

supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
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or receptor activity bv at least 95".,. at least 90%. at least >5"„. at least 80%. at least 

i 

75" at least 7U°o. at least 00°. i. or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
5 lieand binding and receptor activation as well as antibodies that recognize the 

receptor-hgand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound hgand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the hgand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 

. ♦! r , a rV-n- Kin linu thH> r^r-^ntr.r Further included in the invention 

L U UU liVJl Ul*- v C.UL lil*w acjunu nvln ^ * <• -o — * - r ■ - 

are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 

1 5 for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
method* known in the art. See. e.*., PCT publication WO 96/40281; U.S. Patent No. 
5 811 097- Dens et al., Blood 92(6): 1981-1988 (1998); Chen et al., Cancer Res. 
58(16):366S-3678 (1998); Harrop et al., J. Immunol. 1 61(4): 1 786- 1 794 ( 1998); Zhu 

20 et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-24l 
(1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al.. 
Neuron 14(4):755-762 ( 1995); Muller et al., Structure 6(0): 1 153-1 167 (1998); 

25 Bartunek et al.. Cytokine S( 1): 14-20 (1996) (which are all incorporated by reference 

herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to. to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
30 antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See. e.g.. 



,, ,., vn^oUios- A I aboratorv Manual. (Cold Spring Harbor Laboratory 

Press. 2nd ed. LvSS) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the ant.bod.es of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinant* fused to a heterologous polypeptide at the N- or C-term.nus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polvpept.des or other compositions. For example, antibodies of the present invention 
may be recombinant* fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins, bee. e.g.. i v. i r"" 11 -— " J 
WO 89/12624; U.S. Patent No. 5,314.995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalcnt attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-tdiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylate, acetylation, pegylation, 

, , , • ,^ n v>ti 7a tinn hv known protecting/blocking groups, 

pnospnyiation, amiuauwii, u^-i' • "■•"- a -' - •- -j — 

proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
numerous chemical modifications may be carried out by known techniques, 
including but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesrs of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical ammo acids. 

The antibodies of the present invention may be generated by any suitable 
method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced bv various procedures well known in the art. For example, a polypeptide o 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats. etc. to induce the production of .era containing poiyc.o - 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 

t - ._ <r ^oo n, r h oc ivQclt-cirhin. nluronic polyols, 
hydroxide, surface active suUmuhclo ^ > < 

polyanions, peptides, oil emulsions, keyhole limpet hemocyanms. dimtrophenol. an 



, • ,, adar aius <ufh as BCG (bacille Calmotle-Guerin ) and 

corynebactenum panum. Such adjuvants are also well known in the art. 

vi., P .,Hon:,l antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma. recombinant, and phage display- 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al.. Antibodies: A Laboratory Manual. (Cold Spring Harbor 
Laboratory Press. 2nd ed. 1988); Hammerling, et al, in: Monoclonal Antibodies and 
T-Ceil Ilybridomas 563-681 .Elsevier. N Y.. 1981) (said references incorporated by 
^fcri-n^P m their entireties). I ne Leim munutiOnu, — u ; — - - 
limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody " refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic. or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and w ell known in the art and are discussed m detail in the 

. .... , Tn n r. 0 n-iiminn« example, mice can be immunized 

Examples (e.g., example i0). uidutn .ijuju s — i - 

with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocvtes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybndomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method composing 
cultunm, a hvbndoma cell secreting an antibody of the invention wherein, preferably, 
the hvbndoma is generated by fusing splenocvtes isolated from a mouse immunized 
w,th an antigen of the invention with myeloma cells and then screening the 



. hr : i ...| T ; P „ f rom rh e 'u-ion tor hvbndoma clones that .ecretc an antibody 

able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example. Fab and F(ab')2 fragments of the invention maybe 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 

CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 

, ,i 1 i . ^ tU.^ <> »-+ i r> r-»}-, a<T,^ flicnhrv methods. 

,,dno viirinus phage displav metnods Miuwn m mv. ait. u.~ r ^ 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen b.nding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g.. using labeled antigen or antigen bound or captured to a solid 

, D1----T- i-v^oe rppthod* w tvpioallv filamentous phase 

surface or oeau. rliagc ustu m un.^ uivmv-u- -i~ -;i - r 

including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinant^ fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
ah, J. Immunol. Methods 182:41-50 (1995); Ames et al.. J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al.. Eur. J. Immunol. 24:952-958 (1994); Persic 

„' r>r„- 1 R" 7 9-i R ri997)- Burton et al , Advances in Immunology 57:191-280 
(19<>4); PCT application No. PCT/GB9 1/01 134; PCT publications WO 90/02809: 
WO 91/10737; WO 92,01047; WO 92/18619; WO 93/11236; WO 95 45982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5.223.409; 5,403,484; 5,580,717; 
s 4^7 908 5,750.753: 5.821,047; 5,571,698; 5,427,908; 5,516,637: 5,780.225; 
5.65S.727, 5.733,743 and 5,969,108; each of which is incorporated herein by 

reference in its entirety. 

As clescnbea in tne aoovc reicrenv-Ls, u^^i k'^l 

cod.ng regions from the phage can be isolated and used to generate whole antibodies. 
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including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
vcast. and bacteria, e.g.. as described in detail below. For example, techniques to 
recombinant!;, produce Fab. Fab' and F(ab')2 fragments can also be employed using 
methods known in the art such as those disclosed in PCT publication WO 92. 22324; 
Mullmax et al.. BioTechniques 12(6):864-369 (1992); and Sawai et ah. AJRI 34:26- 
34 (1995); and Better et ah. Science 240:1041-1043 ( 198S) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 

. 5 : -. - , ^ , I , , . J fhnc. ,(MCf--n npH in i : X H : « 1 1 Ml i ^ ^h-C > . / o di tvt ^.-ju,t/vj, a + <j * 
ailUUUULCi I11L1UUC iuuo>- ucjv i x^^-^ w.^. ■ - 

et ah, Methods in Enzymology 203:46-88 ( 1991); Shu et ah, PNAS 90:7995-7999 
(1993); and Skerraet ah, Science 240: 1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 
a -,tiKodv ''"d a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Momson, Science 229:1202 
(1985); Oi et ah, BioTechniques 4:214 (1986); Gillies et ah, (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding, rhese framework substitutions are lucntmeu oy mtuiuus 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See. e.g. 

o .,i t • c Potent \' n " nSQ ' Riechmann et ah. Nature 332:323 (1988), 

which are incorporated herein by reference in their entireties.) Antibodies can be 
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humanized using a variety of techniques known in the art including, for example. 
CDR-iiraftiim (EP 259,400; PCT publication WO 91 099o T ; L'.S. Patent Nos. 
5,225,539: 5,530.101; and 5, 585,089), veneering or resurfacing (EP 592,106; EP 
519,500; Padlan. Molecular Immunology 28(4,5 ):489-498 (1991); Studnickaet al.. 
Protein Engineering 7(G):S05-?14 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 



1 i~\ 1 1 1 _ . . % . '. - - - 1 fvn »-*■"» nil w-» nn i m r »i I 1 n T\ (T i I'l H I i i 1 si J i I ; iPrTI 'S 

10 11Q1UI1L"> UCn VtU llWili uumaii ijiiuuuiujiuuuiu! ^ w-,- ..v. „~ . 

4,444,887 and 4,716,1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91 10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 

15 incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
rhnin i rn m un o alobulin ^ne complexes mav be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 

20 mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 

25 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion w ith a selected antigen, e.g., all or a portion of a polypeptide of the invention 
Monoclonal antibodies directed against the antigen can be obtained from the 

30 immunized, transgenic mice using conventional hybndoma technology. The human 
immunoglobulin trans^enes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
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Thus, using such a technique, it is possible to produce therapeutically useful IgO. IgA. 
[■zM and IgE antibodies. For an overview of tins technology tor producing human 
antibodies, see Lonberg and Huszar. Int. Rev. Immunol. 13:05-93 (1993). For a 
detailed discussion of this technology for producing human antibodies and human 
5 monoclonal antibodies and protocols for producing such ant.bod.es. see. e.g.. PCT 
publications WO 98,24893; WO 92,01047; WO 96,34096: WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. r>,4ij>,92j; 5,6^.5, i^O, :> ,6.o,4_;>, ^^A^— 
5.661,016; 5,545,806; 5,814,318: 5,885.793; 5,916,771 ; and 5.939,598. which are 
incorporated bv reference herein in their entirety, [n addition, companies such as 
t ,c - rtr r a \ r^nnh-irm fS-m lose C\) can he ennaeed to 
provide human antibodies directed against a selected antigen using technology similar 

to that described above. 

Completely human antibodies which recognize a selected epitope can be 
venerated usin- a technique referred to as "guided selection." In this approach a 
1 5 selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al„ Bio, technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
20 techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(S):2429-2438 
(19911). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and or binding of a polypeptide of the invention to a ligand can be 
used to generate anti-idiotypes that "mimic" the polypeptide multimerization and or 
25 binding domain and. as a consequence, bind to and neutralize polypeptide and/or its 
liaand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 
bind its ligands receptors, and thereby block its biological activity. 
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Polynucleotides Encoding Antibodies 
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■n. - : ivvr ,j.-, r r,.rth,. r provides poi vnucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof The 
™,;,.„ ,kn encompasses oolvnueleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g.. as defined supra, to polynucleotides that 
5 encode an antibody, preferably, that specifically binds to a polypeptide of the 

invention, preferably, an antibody that binds to a polypeptide having the amino acid 

sequence of SEQ ID NOV. 

The polynucleotides may be obtained, and the nucleotide sequence of the 
polynucleotides determined, by any method known in the art. For example, if the 

i ■ i . t-Vi 'i n 1 1 Ho 1 1 v 

n n.irlpmwle penitence ot tne antioody ib miuWh, - 

may be assembled from chemically synthesized oligonucleotides (e.g.. as desenbed 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 
synthesis of overlapping oligonucleotides containing portions of the sequence 
encoding the antibody, annealing and ligating of those oligonucleotides, and then 

15 amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 

• , c :.,ui„ a nur c [fn clone containing a nucleic acid encoding a 

nucleic acia rrom a sunaDie auurcv.. nae.eu 

particular antibody is not available, but the sequence of the antibody molecule is 
known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A- RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybndoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic pnmers hybnd.zable 
l0 the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
mav then be cloned into rephcable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known m the art for the manipulation of nucleotide sequences, 
e.e.. recombinant DNA techniques, site directed mutagenesis. PCR. etc. (see. for 
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example, the techniques described in Sambrook el ah. 1 WO, Molecular Cloning. A 
Laboratory Manual. 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et ah. eds., IW8, Current Protocols in Molecular Biology, John 
Wilcv & Sons. NY, which are both incorporated by reference herein in their 
entireties ). to generate antibodies having a different ammo acid sequence, for 
example to create amino acid substitutions, deletions, and or insertions. 

In a specific emoodiment, the aminu atiu s^ueu^ ot iiwa. ; aiiu.^i 
chain variable domains may be inspected to identify the sequences ot the 
complementarity determining regions (CDRs) by methods that are well know in the 
, irt e a hv comparison to known ammo acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariabihty. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
• see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 ( 1998) for a listing of human 

1 — ■ 

framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cvsteine residues participating in an intracham disulfide bond to 
venerate antibodv molecules lacking one or more intrachain disulfide bonds. Other 

ZD 

alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et ah. Nature 
3 12:604-608 ( 1984); Takeda et al., Nature 3 14:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 



derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g.. humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibod.es (U.S. Patent No. 4.946.778; Bird. Science 242:423- 42 (1988): Huston et 
ah, Proc. Natl. Acad. Sc.. USA 85:5879-5883 (1988): and Ward et ah. Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an ammo acid bridge, resulting in a single chain polypeptide. Techniques for the 

. - . t~* . , i : , iicacI /^V^n-'i r»t ril 
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Science 242:1038- 1041 (1988)). 

Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

p^mKinapf expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibodv molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 

. , , , ■ i _n t~ tl-w^c-^ c-l-ill^H in thp nn can be 

described herein. Methods wmcn are wen known to tnose skiiieu m i 

used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translat.onal control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 

. ... . , u; r .,t; ( ™ invention thus, nrovides replicable vectors comprising a 

nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 



liiiht chain thereof", or a heavy or light chain \ anable domain. operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g.. PCT Publication WO 8M)530~; PCT 
Publication WO S9 01036; and U.S. Patent No. 5.122.464) and the variable domain of 
the antibodv mav be cloned into such a vector for expression of the entire heavy or 

lieht chain. 

* — • 

and the trans fected cells are then cultured by conventional techniques to produce an 

antibodv of the invention. Thus, the invention includes host cells containing a 

polynucleotide encoding an antibodv of the invention, or a heavy or light chain 
i - — 

thereof or a single chain antibodv of the invention, operablv linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavv and lisht chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems may be utilized to express the 
antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropnate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO. 
BHK2 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
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., . - c K - nro ~ ot . T) Preferably, bacterial ceils such as Escherichia col., 
vaccinia vn lib ■ prorwm^i . n -. 

and more preferably, eukaryotic cells, especially for the expression of .hole 
u;.,.„, .,nHh„dv molecule, are used for the expression of a recombinant 

irjn. | in | -'' | " a|U Linn""- v.^ 

antibodv molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al.. Biotechnology 8:2 
(1990)). 

[n bacterial systems, a number of expression vectors may be advantageously 

,w e ndina unon the use lnteridcu iui — 

For example, when a large quantity of such a protein is to be produced, for the 
veneration of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fus.on protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. col. expression 
vector PUR278 (Ruther et al. EMBO J- 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 

-~a v ^- dIN vectors (Tnouve & Inouye, Nucleic 
resion so that a fusion protein i=> piOGUv,^, pj-^ 

Adds Res. 13:3 101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix elutathione-agarose beads followed by eluuon in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
, e .„ a _ sitcs , 0 that the cloned target gene product can be released from the 

25 GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis vims 

(AcNTV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera fruvperda cells. The antibody coding sequence may be cloned 
individual* into non-essential regions (for example the polvhednn gene) of the virus 
30 and placed under control of an AcNPV promoter (tor example the po lyhednn 
promoter). 
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In mammalian host cells, a number of viral-based expression systems ma\ be 
utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be I i gated to an adenovirus transcription, translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
^ene mav then be inserted in the adenovirus genome bv in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral eenome (e.e., region 

' \ * — - w 
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the antibodv molecule in infected hosts, (e.g., see Louan & Shenk, Proc. Natl. Acad. 
Sci. USA 8 1:355-350 (1984)). Specific initiation signals may also be required for 

efficient trrinc: l-ifmn o f m<prtpH rmtihodv C^d'P 1 ' Qemienre^ iTViPc;^ Qu/nnl^ include the 

ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 

translation of the entire insert. These exogenous translational control signals and 

' — - « — - 

initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in EnzymoL 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host svstems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 

crl VCOS vlation and nhnQphnrvhitmn nt the ^rne nrndiirt m:iv hp iwerl Such 

mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK. 293, 3T3, VVI38, and in particular, breast cancer cell lines such as, for 
example, BT483. Hs578T, HTB2, BT20 and T47D. and normal mammary gland cell 
line such as, for example. CRL 7030 and Hs578Bst. 
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ible 

For lonsi-terni. hiuh-yicia production o, ! ■ 

expression is petered. For example cell line, which .ably -press ihe am,b,xly 

, n..,u., Mv,n .Kina expression vectors which contain 
molecule maybe engineered, ivat^ ^ ^ — i- 

viral origins of replication, host cells can be transformed with DNA controlled by 
< appropriate expression contro. elements (e.g.. promoter, enhancer, sequences, 
transenption terminators, polyadeny.at.on Sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engmeered cells maybe allowed to 
.row for 1-2 days in an enriched med,a. and then are switched to a selective media. 

, , i,,^;^ mnfprs resistance to the selection 
The selectable marker in the recombinant plasmid confers resi - 

,0 and allows cells to stably integrate the plasm.d ,nto tnetr cnrornosc, _ ^ - 
form foe, which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell hues which express the antibody molecule. 
Such engineered cell lines may be particularly useful m screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 

herp.es s-implex virus thymidine kinase (Wigler et al„ Cell 1 1:223 (1977),, 

. c (<z -H-iicim ft Szvbalski, Proc. Natl, 
hypoxanthine-guanine phosphoribosyltransterase (Szybalska & bzyoa 

Acad. Sci. USA 48:202 (1992)), and adenine phosphonbosyltransferase (Lowy et al., 

Cell ^-817 (1980)) genes can be employed in tk>, hgprt- or aprt- cells, respectively. 

Mso antimetabolite resistance can be used as the basts of selection for the following 

.enes dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sc. 

USA 77-357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 

whtch confers resistance to mycophenol.c acid (Mulligan & Berg, Proc. Natl. Acad. 

Sc, USA 78:2072 (1981)); nco, which confers resistance to the aminoglycoside G- 

25 418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 

i -r i ^n-^ii SQ^i (\ 993V Mulligan, Science 
Tolstoshev, Ann Rev. Pharmacol. Toxicol. ^2.^7,096 ( = 

760^6-93^(1903); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-21 , 
(19 07)- Mav 1993. TIB TECH 1 1(5): 155-215); and hygro, which confers res.stance 
to hvuromvein (Santerre et a!.. Gene 30: 147 (1984)). Methods commonly known m 
30 the an of recombinant DNA technology may be routinely applied to select the des.red 
recombinant clone, and such methods are described, tor example, m Ausubel et al. 
(eds) Current Protocols in Molecular Biology, John Wiley & Sons, N\ (199,); 
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Kriegier. Gene Transfer and Expression. A Laboratory Manual. Stockton Press. NY 
( 1 WO): and in Chapters 1 2 and I 3. Dracopoli et al. (eds). Current Protocols in 
Human Genetics, John Wiley & Sons. NY (1994); Colberre-Garapm et ah. J. Mol. 
Biol. 1 50: 1 ( 1 98 1 ). which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbmgton and Hentschel. The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning Vol.3. (Academic Press. New York, 1987)). When a marker in the vector 

i , ■ , irriri i;fiohlr inrrp'ise in the level of inhibitor present in 
system expressing antibody is ampiinaDie, increabc i c i^u 

-1 • ^ -rvyU -'^r^i^Q of *he rpprkei* <jene. Since the 

amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-trans fected w ith two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
pou^ti^s Alternative^, a sinsle vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler. Proc. Natl. Acad. Sen 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 

comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinant^ expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g.. ion exchange, affinity, particularly by affinity for 

the specific antigen atter Protein A, and sizing column emu _ p w 

centri fugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 

u-«:~, ^tUpm-ifp L-novn in the art. to facilitate purification. 



T h, nr^cnt invention encompasses antibodies recombinant!;," fused or 
chemically conjugated (including both covalently and non-eovalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10. 20, 30. 40. 50. 60. 70, SO. 
90 or 100 ammo adds of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30. 40, 50, 60, 70, SO. 90 or 100 ammo 
acids of the polypeptide) of the present invention. For example, antibod.es may be 
used to target the polypeptides of the present invention to particular cell types, either 

,i „ - 1 . „ .nti 'o^ .-\f t-Kp nrfKpnt invention 
in vitro or in vivo, oy rubin- ui Lunju^u,.,^ r ~-.i- -i- 

to antibodies specific for particular cell surface receptors. .Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al, supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981 ; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 

their entireties. 

lilt orpuratcu Dy il^iwivv- AlA - — L - - 

The present invention further includes compositions compnsing the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regtons. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody- 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 

fused or conjugated to the above antibody portions to form multimers. For example. 

Fc portions fused to the polypeptides of the present invention can form dimers 

ltim^nr forms CAll 06 

through disulfide bonding between the Fc portion*. Hignei muita 

madeby fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in theart. See, e.g., U.S. Patent Nos. 5,336,603; 5.622,929: 5.359.046: 5.349,053; ^ 

- , ,n qi/.. no -n- ±ia- fp sh" 166- PCT publications WO 96/04388; WO 
91. 06570: Ashkenazi et al., Proc. Natl. Acad. Sc. USA 88:10535-10539 ,1991); 
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i »t il Proc Natl. Acad. Sci 

7heiv et aL J. Immunol, i>0- ' J -<> 
.. , ;,.„ , , «,„«,(»» references incorporated by reference ,„ ». 



entireties). 
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* discussed, supra. » polypepttde, correspondmu » a potypept.u. 

, 'rid. fragment or a var.an. of SEQ ID SO:Y may bo fused or conjugal to 
polypeptide (raiment. ^ ^ , ides or tor 

.k- .hove anlibodv portions to increase me in 

" ' unoussavs usina m ,thods fenoevn ,n the art Further, the polypeptides 
W ' ; HQ 0 NOV mav be fused or counted to the above anttbody 
corresponding to Shg ^. , ^imeric oroteins 

n _ rPnor tH example describes chimeric proicm 
portions to tacilitatc punncauuu r 

, ,.frH,» human LD4-pui>p^H 1 '"" 

consisting of the first two uouia.m, ^ _ - 

• c nf rhe heavv or light chains ot mammal. an 
domains of the constant region, ot eh. heavy 

, u , nc ,FP 394 S 77 ' Traunecker et al., Nature jjI-84 
immunoglobulins, (tr J'V-' • . 

■ fi,c«i or conjugated to an antibody having 

■ i „ ^rrhp nr,>c;ent invention tusea or cunju = uiv- 

structures (due to the ,C may nfso be .orcein, , 
, • ■ f her molecules than the monomenc secreted protein or 
binding and neutralizing other mole ule 270:3958 . 3 964 (1995)). In 

protein fragment alone. (Founds et al.. ^ • ^ ^ ^ 

manv cases, the Fc part in a fusion protein is D LIU ^ 

■ c m „ip imoroved pharmacokinetic properties, (tr -A 

:; re :— : et::: * pi * - «. ^ - - 

id, died, and pu.Pted, teouU he destred. Por *. Pc .or. ton nray 

. ^ d-onosis ^ the fusion protein is used as an antigen tor 

hinder therapy and d.agnosis a 

, , P ,o discovery for example, human proteins, such a, nLL d, 

: — ; ~ :::v; 

bt _ ur . . ,c.- n.pnettetal J- Molecular Recognition S.:>2o8 

identify antagonists of hILo. (See, Benn, 

t i I Riol Chem 270:9459-9471 (1993). 
(1995) ; Johanson et al, J. B,ol. Chem. invention can be 

Moreov er, the antibodies or fragments thereof of the p 
fused to marker sciences, such as a peptide to facilitate ^ 
em bodiments. the marker amino acid science is a hexa-hisudme p. d 

i r nOE vector (QIAGEN, Inc., 9259 Eton Avenue. Chauworth. LA. 
tag provided in a pQE vectors descn bed in 

a nthers manv of which are commercially available, as 
0 91311). among others, many c _ 

. Prnr v: ilt | \ C ad Sci. USa\ 86:82 L-8z4u98^,-r.n 

Gentz et al., Ptoc. Natl. a-\cau. neo ride taa 

histidtne provides for convenient punficanon of the fuston protetn. Otbe, P ep, . 
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.. n „rtVition inclu.le. but arc not limited to. the "HA" lag, which 

corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
-f -,i ("ell ^7:707(1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
5 conjugated to a diagnostic or therapeutic agent. The antibodies can be used 

diagnostics to. for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g.. determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes. 

10 prosthetic groups, riuoresceiu maitnuiS, Ui - 

materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 

15 in the an) using techniques known in the art. See, for example, U.S. Patent No. 

4,741 .900 for metal ions which can be conjugated to antibodies for use as diagnostics 

, , . tl _ . pr „„.,„, in««,rinn Evamples of suitable enzymes include horseradish 
according tu the prcacuL in » j- 1 

peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include strqrtavidin/biotin and 
20 avidin/biotin; examples of suitable fluorescent materials include umbelliferone. 
fluorescein, fluorescein isothiocyanate, rhodamine. dichlorotnazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent matenal 
includes luminol; examples of bioluminescent materials include luciferase, lucifenn, 
in n ., miorin . , n d examples of suitable radioactive matenal include 1251, 1311, lllln 

25 or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin. e.g.. a cytostatic or cytoudal agent, a therapeuuc a s 
a radioactive metal ion. e.g.. alpha-emitters such as, for example, 213Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detnmental to cells. Examples include 
30 paclitaxol, cvtochalastn B, gramicidin D, ethidium bromide, emetine, mitomycin. 

, •„•„.;„., v ;r,uin S tinp rnlchicin, doxorubicin, daunorubicin, 
etoposide. tenoposiue. v intromit. 

dihvdroxv anthracn dione. mitoxantrone. mithramycin. actinomycin D, 1- 



, ,. ,, .ri..cocortic«»itls. procaine, tetracaine, lidocuine. propranolol, and 

puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
,n ^metabolites (e.a.. methotrexate. 6-mercaptopunne. 6-thioguanine. 

Ill ill l^U tv/, - - - - ~ 

cytarabine, 5-fluorouracil decarba/.ne). alkylating agents (e.g.. mechlorcthamine, 
thioepa chlorambucil, melphalan. carmustine (BSNU) and lomustine (CCNU). 
cvclothospham.de, busulfan. dibromomannitol, streptozotocin. mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyc lines (e.g.. daunorubicin 
(formerlv daunomyen) and doxorubicin), antibiotics (e.g.. dacttnomyen ( formerly 
actinomycin), bleomycin, mithramycm, and anthramycm (A.V1C)). and ant.-mitotic 

agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drag moiety is not to be constated as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ncin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necros.s factor, a-mterferon, B-tnterferon, nerve growth 

. . i t .. r j ar „:tb bvmr ti^iipnlasTninoeen activator, an apoptotic 

factor, platelet ueuvcu gruwm r — w 

agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi et al. Int. Immunol.. 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an and- angiogenic agent, e.g.. 
andostatin or endostatin; or, biological response modifiers such as, for example, 
lyrnphokines, tnterleukin- 1 ("IL-1"), interleukm-2 ("IL-2"), mterleukm-6 ("IL-6"), 

.„ loc , lc marro phas« colonv stimulating factor ("GM-CSF"), granulocyte colony 

stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification ot the target antigen. Such solU supp 3 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polwinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 

, _i »v i.,„„„i„„„i Ant;h.v*i(*s For Immunotareeting Ot 
known, see. e.g., .Anion et ai., .vlon^v-iw^ai . ai..-.. 

Dru^s In Cancer Therapy", in Monoclonal Autibodies .And Cancer Therapy. Reisfeld 



et ai (edst pp. 24? -5(> (Alan R. Lis,. Inc. 1 VS5 ): Hellstrom el al.. "Antibodies For 
Drua Delivery", in Controlled Drug Delivery (2nd Ed.). Robinson et al. leds.). pp. 
623-53 (Marcel Dekker. Inc. 1987): Thorpe. "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications. Pinehera et al. (edsA pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy. 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985). and Thorpe et al., "The 
Preparation And Cvtotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 

i 

Rev. 62 . 1 1 90 S { 1 98^.). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

Immitnophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibodv attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison el al. Cell. 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as mUht be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 
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• Most D-easo ,< ,\ ill >.. Alternatively, these techniques allow tor 

th c sclninu of hematopoietic stem and progenitor cells capable of undergoing 
H , Wv p ,n d or differentiation, as might be found in human umbilical cord blood. 

A^yzvs For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
bv anv method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems us.ng techniques 
such as western blots, radioimmunoassays. ELISA (enzyme linked immunosorbent 

assav), "sandwich" immunoassays, inniiunu^^ « . i 

Tel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, .mmunoradtometnc assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known tn the art (see, e.g., Ausubel et al. eds, 1994, Current Protocols in Molecular 
Biologv, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are desenbed bnefly 

. ■ -*~^a~a u,mwiu r\f limitation), 
below (but are not nitcnucu Dv vvu ; —-a , 

Immunoprecipitation protocols generally compnse lysing a population of cells 
in a lysis buffer such as REPA buffer (1% NP-40 or Tnton X- 100, 1% sodium 
deoxvcholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasvlol. supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EOT A PMSF aprotinin, sodium vanadate,, adding the antibody of interest to the cell 
ivsate, incubating for a period of time (e.g.. 1-4 hours) at 4' C adding prote.n A 
' nrote ; r G c^harose beads to the cell lysate, incubating for about an hour or 
more at 4= C. washing the beads in lysis buffer and resuspend.ng the beads in 
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 

uutr ivrjc n n p of skill in the 

i 'KQP^ed hv e (J western uiui anaiv.nj. uuc *~ — - 

particular antigen can be assessea dv, c 0 ., 

ar wou-d be knowledgeable as to the parameters that can be modified to increase the 
bindin* of the antibody to an antigen and decrease the background (e.g.. pre-cleanng 
the cell Ivsate with sepharose beads). For further discussion regarding 

\u="i->e! pt al eds. 1994. Current Protocols in 

immunoprecipitation protocols sec < — . - 

Molecular Biology, Vol. 1. John Wiley & Sons. Inc., New York at 10.16.1. 



, n , nn ,..w nrpparn^' protein samples. 
Western blot analysis gencralK .'M- - 

^phoresis of the protein santp.es in a polyaerylamtde g e, <e.,. * . -0 „ 

Cl ' . , ,.. ,„m of,he antigen), transferring the protein 

PAGE depending on the moiee.ua, - - 

fa t milk) washmo the membrane m washing butter 

" • arv antlbo dv (the antibody of interest) diluted in moving 
the membrane with pnmarv antibod. ^ ^ 

buffer, washing the membrane in washing barter, blocktn 

. , • , hc rrma rv antibodv. e.g.. an anti-human 

secondary antibodv (vvau, 

. r .,^,ti, enh^rrate (e.2., noibcrauio.. K - 

antibody) conjugated to an en,... ^ in blocking 

alkaline phosphatase) or radioactive molecule (e.g.. *2P or 1-M) 

u P in wash buffer and detecting the presence ot the 
buffer washing the membrane m wash butter, 

us, knowledgeable as to the parameters that can 
anti-en One of skill in the art would be know lea^ean 

u ■ ™, detected and to reduce the background noise. For 
be modified to increase the signal detected 

, , f „„ tnm i, c e e e Ausubel et al, eas, i 
toher d.scussion regarding ~C£Tw£ * So.. inc., New Vo* 

D , t , rn i, ; r Molecular Biology, vol. l, jonn 
Current Protocol »n aiuic^ui 



at 10.8.1. 
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ELISAs comprise prepanng ^ «* "77"' 

piate whh the anttgen, adding .he antibody of ,n,eres, conned to a detec * 
omp o„„d snch as an enz^at.c substrate (e.g.. — „ peroxidase or a^.ne 

, . , , be W incubating for a penod of rime, and de.ec.mg .he 
phosphatase) to the »c.l a..Q mcac _ 

.. , n , nE LlS autoantibody of interest does not haee to be 

P ~;:i:rab c "onndi tnsrea, . -end an„bod y ,h,ch recces 
conjugated to a ueid-uiuiv r „,i,ipd to the 

J • . t . ... , de t^table compound may be added to tne 

the antibody of interest) conjugateu U, a d«.t— w . 

we n Further, instead of coating the well with the antigen, the antt ody m 
CO ated to the we, In this case, a second antibody conjugated to a ^ 

, , . . fouowina the addition of the antigen of interest to the 

,T d to increase me si«nal detected as well as other variations ot ELISAs 
can be modified to increase tnc _ _ i USU bel et al 

. tVii>nrt p„ r further discussion regarding ELISAs see, e.g., 
known in the art. t-or iuruu-i , „ s Inc 

, 1 i.-,Vip \A dev is. i»ons>. me.. 

ino , r , irrpnt Protocols in Molecular Biology, vui. i. - -. 

eds, 1994, Current rroioeuia 



New York at 11.2.1 
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.. . - r n ir anti i -"m and the off-rate ot an 
The bimiinu attinitv ot an anhbou-, .o ai. - 

aiUlho dv-a„.,ee„ interaction can be determined by compeu.ive binding assays. One 

.... L: r ..;„„ .,cc-,v k n radioimmunoassay comprising the 
example ot a competitive bm^..^ 

, ncu but,o„ or labeled anhgen <e,,. 3H or .25!, evuh the anybody of mteres. .n i.,e 
presence of increasing amounts of unlabel anugen. and .he dcecuon ot ibe 
Lbodv bound ,0 me labeled anugen. The affinity of .he antibody of interest for a 
particular an.i«„ and the binding off-rates can be determined from the data oy 
Lchard plo. ana.ys.s. Competition ev,,h a second antibody can also be determined 

t tH . ; . the antigen is incubated with antibodv or 

USinU I tlG.1 O llTill l ci i lUaaaw; - 

interest conjugated to a iuuuw ^... h - ~ 

increasing amounts of an unlabeled second antibody. 
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Therapeutic Uses 

The present invention is further directed to antibody-based .herap.es wh.ch 
, nvo ,ve administering antibodies of the invention to an an.ma,, preferably a mamma,, 
and most preferably a human, pa.ien. for treating one or more of the disclosed 

„ rtTn0 nn^ nfrhe invention include, 
diseases, disorders, or conditions, l nerapcuu, w mpo-.J - 

but are not Hm.ted to, antibod.es of the invention (including fragments, analogs and 
d envat,ves thereof as desenbed herem) and nucletc adds encodmg antibodies of 
invention (including fragments, analogs and derivatives thereof and 
antibodies as described herem). The antibodies of the invention can be used to treat, 
mhlb it or prevent diseases, disorders or conditions associated with aberrant expression 
an d/or activity of a polypeptide of the invention, including, but not limited to any 

, . . , , or conditions desenbed herein. The treatment 

one or more ot the diseases, unorders, or .onu 

c r -« ,li enrders or conditions associated with aberrant 
and/or prevention of diseases, disorders, or 

... u , tiviTV 0 f aoolvpeptide of the invention includes, but is not 
expression and/ or activity ot a poiypcpu 

r« mc n«or.iated with those diseases, disorders or 
limited to, alleviating symptoms associated 

conditions Antibodies of the invention may be provided in pharmaceutical 
acceptable compositions as Known in the art or as described herein. 

a summr v of .he evavs in which .he antibodies of the present invention may 

i . . : ] ... ,- r- Moiv-npnTides 01 trie 
, . thpr-ineuticallv includes binding poiynucieuuuw ,., ^ly^-^i- 

be used tnerapeuiicaiiv in -^.^cu* 

pcesen, invention locally or system.cally in the body or by d.rec, cytotoxicity o, 



Lead 



. h ,. r omplem'->m K'DC) or bv effector cells (ADC< )• 
antibodv. e.g. ;is mediai^ o> ^..i^k 

Some of these approaches are described in more detail below. Armed with the 

h-r-n one of ordinary skill in the art will know how to use the 

antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 

w ithout undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g.. IL-2. IL-3 and IL-7). for example, which 
t . • rhe num ber or activity of effector cells which interact with the 

Serve 10 incfcab^ ilic lunni^i u-i ^ - - 



The antibodies of the invention may be administered alone or in combination 
with other tvpes of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapv immunotherapy and anti-tumor agents). Generally, admimstrat.on of 
products of a species origin or species reactivity (in the case of antibod.es) that ,s the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human ant.bod.es, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibod.es against polypeptides or polynucleotides of the present 
invention, frasments or reg.ons thereof, for both .mmunoassays d.rected to and 
therapv of d.sorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 

- . ,. , r_ thereof Preferred binding affinities include those with a 

including tia^nicnib mcicw.. * . - 

dissociation constant or Kd less than 5 X Ur VI, 1CT M, 5 X lO* 3 VI, 10" VI, 5 X 10" 
* VI. 10- VI, 5 X Ur VI. 10- s VI, 5 X 10"" VI, 10" 6 VI, 5 X 10"" VI. 10" VI, 5 X 10 VI. 
lO-" M, 5 X 10" VI, 10-" VI, 5 X 10-" VI, 10"° VI. D X 10 .v., 10 VI. 3 X LU M, 
l( y" M, 5 X 10- 13 VI. 10- !3 M, 5 X 10" ia VI, 10' 14 VI. 5 X 10" ,s M. and 10" 1; VI. 



Gene Therapy 

.i ■ _ .^mnncin.T Qpnuences encoding 
In a specific embodiment, nueieiu dtm. ^-p— - „c n a,i. 

antibodies or functional derivatives thereof, are administered to treat, inhibit or 



prevent a disease or disorder associated with aberrant expression and or activity of a 
polypeptide of the invention, by way of gene therapy- Gene therapy refers to therapy 
nprtnrm^H hv the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al.. 
Clinical Pharmacy 12:488-505 (1993): Wu and Wu. Biotherapy 3:87-95 (1991); 

Tolstoshev. Ann. Kev. Pnarmacoi. lu.\h-ui. j-j^-WwU..,,, .\. 

260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-21 7 
(1993); May, T1BTECH 1 1 (5): 1 55-2 1 5 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Krie^ler Gene Transfer and Expression, A Laboratory Manual, Stockton Press. NY 
( 1990). 

. . „_f__...j „„~.-.„t iU c > r ^mry^i\rn] mmnrises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being pan of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
,Wrcd c eU uenr<*s are Hanked bv reeions that promote homologous recombination at a 
des.red site in the genome, thus providing for intrachromosomal expression of the 
antibodv encoding nucleic acids (Keller and Smithies. Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 ( 1 989). In specific 
embodiments, the expressed antibody molecule is a single chain antibody; 
alternative^, the nucleic acid sequences include sequences encoding both the heavy 

and light chains, or fragments thereof, of the antibody. 

_ I ■ . . j . p^ji^r^t rp-iv ^uher direct, in which case 
Delivery or tne nucieic ucius unu a pcai^m a.ci; , 

the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 



indn-.-ct in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 

vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
accomplished by any of numerous methods known in the art. e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g.. by infection using defective or attenuated 
retrovirus or other viral vectors (see U.S. Patent No. 4,080,286), or by direct 



miec 



, , r . v, . v mi/-n>n-irti,-lp hnmh-irdment (e '-' a eerie 2tm: 

Liun ui nat\cu j^.n^v, ui uj «-*ow v-- * "'^'^i — — - - - ~ 



Biolistic, Dupont), or coating with lipids or cell-surface receptors or translating 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e a. Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In vet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Keller and Smithies, Proc. Natl. Acad. Sc.. USA 86:8932-8935 (1989); Zijlstra et al.. 

Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 



j use ot a 



. TV (1 ., v .,^n].;n' , (i«)«)ai which describes the 
be found in Boesen et al., Biothciap, 0- ^ - 

pnroviral ,,ctor to deliver the mdrl gene to hematopoietic stem cells m order to 

. . r . m chemotheraov Other references illustrating the 
make the stem cens mure- i^.-Vu.. ^ 

i ■ .,r^- flnwps et al J Clin. Invest. 93:644- 

use of retroviral vectors >n gene therapv are. Clowes et al.. J. 

6M (19 <)4)- JCiem et al . Blood 83:1467-1473 (1994,: Salmons and Gun.berg. Human 
Gene Therapy 4:129-141 (1993): and Grossman and Wilson, Curr. Opm. m Genet.es 

and Devel. 3:1 10-1 14 (1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 

■ n _ nr . u , t ; ve vehicles for delivering genes to respiratory 
x j^n^.inicf.c ire esoecia Uv attractive vtia^i^ — 

epithelia. Aaenoviru^a >^ uia "; ' - 

d.sease. Other targes for aa.novu.s-ba.ed delivery systems are hver. the centra, 
nervous svstem, endothelial c=„s. and muscle. Adenoses have the advantage 0, 
bang eap'able of infecting non-div,dtng ceils. Kozarskv and Wtlson. Current 
Opinion in Genetics and Development 3:499-503 ,1993) present a review o, 
adenoviras-based gene therapy. Bout et al.. Human Gene Therapy «-> 0 (1 094) 

demonstrM ed the use of adenovirus vectors to transfer genes to the respiratory 

... . • , , ncp nf tiHenoviruses in gene 

epithelia of rhesus monkeys. Other instance, u. ^ 

therapy can he found ,n Rosenfeld et ah, Science 252:431-434 (1991); Rosen e d et 
al.. Cell 68:143- 155 ,1992): Mastrangeh et ah, , CU, Invest. 91:22,-2,4 99^ 
PCT Publication W094/12649; and Wang, et al., Gene Therapy 2: / 0-78, (199,). 

a preferred embodiment, adenovirus vectors are used. 

. ,/AAVihas also been proposed for use in gene therapy 
Adeno-associated virus (AAV ) Has aiso ucci. f i 

n n;~i M f >,1 ->04-">8 c >-"W0 (1993): U.S. Patent No. 
(Walsh et ah, Proc. See. Exp. Biol. Med. -U4._5 

5,436,146). . 

.^k-=c trMnct>rrin« a a ene to cells in 
Another approach to gene therapy involves transtvmn, „ 

lisS u= cuhure bv such methods as electroporauon. hpofecuon. ca.cium phosphate 

a r „ ,n r,r viral infection Usuallv. the methou ot transfer includes me 
mediated transtection. or virai .nituiui. . 

uansfer of a se.ectable marker to the ceHs. The cebs are then placed under selection 
w isolate those ce.ls tha, have taken up and are expressing the transferred gene 
) Those cells are then delivered to a patient. 

In t hi s embodiment, the nucleic acia is muodu^ mto a r - 

111 inu vmv/eu 

administration in wo of the resulting recombinant «... Such introduction can be 



...,rri,v< ou' 'v. r.nv method known in the art. including but not limited to transaction, 
eleclroporation. microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
5 techniques are known in the art for the introduction of foreign genes into cells (see. 
e.a.. Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et ah. Meth. 
Enzvmol. 217:618-644 (1993); Cline, Pharmac. Then 29:69-92m (1985; and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 

. , - . i . i 1 rw . _ ~ f n i w 'ir n\ to the CC U SO 

1 o 1 lie tecnniuue snouiu piuv lui ^uiuiw ncmo^ — - - 

- - » 

that the nucleic acid is expressible by the cell and preferably heritable and 

expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
1 5 progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 

And c l/~ 1 II^H in thp Art 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 

20 epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes. monocytes, macrophages, 
neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g.. as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

25 In a prefeired embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant ceils are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
30 administered in vivo for therapeutic effect. In a specific embodiment, stem or 

progenitor cells are used. Any stem and, or progenitor cells which can be isolated and 
maintained in euro can potentially be used in accordance with this embodiment of 



ti lc pp^ent invention (see e.a. PCT Publication WO >M 0S5'/S: Sicmplc and 

I 

Anderson. Cell 7l:973-«)S5 ( Rheinwald. Meth. Cell Bio. 21A029 ( 1WJ): and 

Pittelkow and Scott. Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. 

Demonstration of Therapeutic or Prophylactic Activity 

i ^- ri i r-iirYiTii-\citii^n< r tii i nvcntion are 

i HC CUlllpU LI I lU.a Ul pitdiniuwuuv.^1 w^»^ r ^~ i-- -- 

preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, pnor to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
l.-niteH to rosette formation assavs and cell Ivsis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

Therapeutic/Prophylactic Administration and Composition 
The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows. pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 



, r, ( im,nKir:itu)n can he selected troni 

additional appropriate formulations and ma^ ot .o.^a. 

amon- those described herein below. 

...... k^^.-n <md ran be used to administer a 

Various delivery by^uih khw - - - 

compound of the invention, e.g.. encapsulation in liposome, micropurticle, 
microcupsules. recombinant celts capable of express.ng the compound, receptor- 
mediated endocytosis (see, e.g.. Wu and Wu. J- Bio.. Chem. 262:442,-4432 , m* 
construction of a nudeic aeid as pun of a retroviral or other vector, etc Metbous ot 
induction mdude but are no, bmued to intrude^,, intramuscular, intrapentoneah 

■ . nrr ,i nn( i pmi mntpq l he compounds or 

„_ nc QlI hri'fineo»^ intranasal, epidural, ana o.~. — 

mtravcnuUb, suDu^^aw, . 

r- . ~ 3,-0^^1,3 hv in fusion 

compostttons may be administered by any convenient route, to, e.enuv 

or bolus injecon, by absorption through epithelial or mucocutaneous hmngs (e.g., 
oral mucosa, recta, and intestinal mucosa, etc.) and may be adm,n,ste,ed together 
win, o,her b.ologicahy active agents. Administration can be systemic or local. In 
add.non, ,, may be des.rable to introduce the pharmaceutical compounds or 
compositions of the invention into the centra, nervous system by any suttable route, 
mduding in.raventnculnr and intrathecal injection; intraventricular mjeeoon may be 
faclitated bv an intraven.rieular catheter, for example, attached to a reservo.r. such 
as an Ommuya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an mhaler or nebulizer, and formulation with an aerosolizing agent. 

,„ a specific embod,ment. ,, may be des.rahle to adm,n,s,er the pharmaceuttcaJ 
compounds or compositions of the mvention loeal.y to the area ,n need of treatment, 
,his mnv he achieved by. for example, and not by way of linutat.on, local tnlusion 

: n pnninnction with a wound dressing arter 
durina suruerv, topical application, e.g., in conjunction 

sur „ e ;. bv" injection, by means of a catheter, by means of . suppository, or by means 
of an tmphint. sa,d impJun, being of a porous, non-porous, or gelatinous matenal. 
(noloding membranes, such as sialic membranes, or fibers. Preferably, when 
adm.mstenng a protein, including an antibody, of the invention, care must be taxen 
use matenals to which the protein does not absorb. 

,„ another embodiment, the compound or composition can he dehvered ,„ a 
, vesicje. ,n particular a hposome (see hanger. Science 24,., 522-, 532 , ,990,; Treat e, 
a, in Liposomes ,n the Therapy of Infectious Disease and Cancer. Lopez-Berestein 



, . „. ^, r i. ~ P ^(o ( l^SO): Lone/.-Berestcm. ibid., pp. 

117-327; see generally ibid.) 

. , ,. bod im,n f the compound or composition can be delivered in 

a controlled release svstem. In one embodiment, a pump may be used (see Langer. 
supra: Sefton. CRC Crit. Ref. Biomed. Eng. .4:201 ,1980: Buchwald et al., Surgery 
88-507 , 1980,: Saudek et al.. N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications ot 

nV ;,wpHc^ crc p r es Boca Raton. Florida (1974), 
Controlled Release. Langer and W is>e (eds.), LKL rres., r 

„ . r , R ; : HhM- t,/ Dpi- Product Design and Performance, Smolen and 

Controlled Drug Bioavailability, ura s i - ---- 

~ j n r viarrnmi'il Sci. Rev. 

~ , i_ s t V :i^ r Vnrl- M 9X4 ) i Ranker auu i ^H aa - J ■ — v ^ L ~ 

Ban feus.), ^nu^^n - , 

Macromol. Chen, 23:61 (1983); see also Levy et al., Science 228,90 (1985): During 
et al Ann. Neurol. 25:351 (1989): Howard et al., J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release svstem can be placed in proximity ot the 
therapeutic tar**, i.e., the brain, thus requiring only a traction of the systemic dose 
(see, e.g., Goodson, m Medical Applications of Controlled Release, supra, vol. 2, pp. 
H5-138 (1984)). 

.. . . , t _„ „ ^i^nccwl in the review bv Langer 

Other controlled release system* on. "i^— - 

(Science 249:1527-1533 (1990)). 

[n a specific embodiment where the compound of the invention is a nucleic 
acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucle.c 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 

.. • u..,„w<wnt <r c . a -ene «un; Biolistic. Dupont). or coating 

use ot mLcroparticie Dotiiuaramciu v -. fe ., - ^ 

with lipids or cell-surface receptors or transfectmg agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al.. Proc. Natl. Acad. Sc. USA 88:1864-1868 (1991)), etc. Alternatively, a 

. . , H _ an k c irtr0 duced intracellular^ and incorporated within host cell DNA 
nucieic aciu <^an uc lhu^ua^wu 

for expression, bv homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

n f -.1 romnound. and a 
compositions comprise a therapeutically eueeuvc amu«..t o. ~ -c . r 

pharmaceutically acceptable earner. In a specific embodiment, the term 
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, \ h< • i r-»ilatorv a-encv ot the I t-^lt-ral 
f .ii-- -w-r-^tilVc" means approved Dv ar^aiaw.'. = 

" nt )r usted in the r.S. Pharmacopeia or other generally recognized 
or a state government or hsteu m me 

" - ^im:* and more particularly in humans. The term 

! carne , fa s „ . dduent. -cp,™, or vrfOC wi* *«C -He 

.lunatered. SUCH phamtaccut.ca, „*. can - stcUo such a, center and 

, in ; mn i vegetable or synthetic ongin, such a, 
oils including those ot petroleum, animal, vegetable o . 

pea™, o„. soybean nib n»«ra. oil. sesame o„ and the * a.er „ . re- 
amer when the pharmacecca, companion ,s adnnntstered mtravenoua.y Sa me 

. 3Se a nd „,vc«ol so.utions can also be employed as Irqu.d 

solutions ana aqueous, dextiose arm s , 

_ t - f^r intertable solutions, buuuu^ K 

carriers, particuuuLv .w, ...J 

,„eK,de srarch, gtucose. iactose, sucrose, getabn. mait, nee our. = a ,1k cl. 

sodrum stearate, glycero, monostearate. talc, sodtum ch.onde. dned Urn m. 

.Wcerol, propyl. glycoi, wate, ethane, and the „he. The compos.tmm , ed, 
an also contain mm. amounts of .earn, or emulstfymg a g en t s, or pH - » 
agents. These composrttons can tahe the fonn of solutions sus pens, ns emu, on, 
, blels , pilh . oapsnfes. po.de,, su.ained-release fomtulahons and h e , e be 

. . , M .i h ,rv with traditional binders ana earner, 

composition can be formulated a, a S u F po.»~. 

suc h as rnglycendes. Oral formu.atton can include standard earners sue a, 
pharmaceanca, grades of mann.tol, lactose, starch, magnestum steam e, sod,um 
sacchanne. cellulose, magnesium carbonate. «c. Examples 

pharmaceuhca. carriers are desenbed in "Remmgtohs Pharmaeeuuca, Sconces by 
W, Manin. Snob composes wtll contain a therapeutical* effec.ee amc.no, 
Ihe com p„u„d. preferabiy m punf.ed fonn, togerher w.th a suttabie amount o earner 

P ~ , ,„ . .- for „™, r admimsrrahon ,o ,hc patient. The fomtulauon 

so as to provide me form t oi r .~ r -t 

; should suit the mode of administration. 

ln a preferred embod.ment. the composttton is formatted in accordance w.th 

. ■ for intravenous 
!„rP, as a Dharmaceutical composition adapted to ave 

routine procedures as a puann^ 

• • , t i , r to human Hemes. Tvpicallv, compositions for intravenous 
administration to human -ei s where necessarv. the 

administration are solutions in stenle isotonic aqueous butfer. ^ ^ 
0 composlU on mav also include a solubilizing agent and a local anesthetic such as 
0 com P° blU ° ' . • Gpper;lU v. the ingredients are 

, ' Mvor m.xed toother in unit dosage form, for example, as a dry 
supplied either separately or mixea to_em 



lvophili/.ed powder or water free concentrate in a hermetically scaled container such 
as an ampoule or sachette indicating the quantity of active agent. Where de- 
composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds ot the invention can uu ioriiUuaLLu ao neuudi 01 ^nio. 
Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc.. and those 
r,„^,^ with ration* *uch as those derived from sodium, potassium, ammonium, 
calcium, feme hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 

histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to heb identify optimal dosaae ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of the 
disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosasje and freuuencv of administration of antibodies of the invention may be reduced 
by enhancing uptake and tissue penetration ( e.g., into the brain.) of the antibodies by 
modifications such as. for example, lipidation. 



, ni : ., es , nlvu-rracc-utical oack or kit comprising one or 

I lie invention aiso piov iutb a j- - 

mor c containers HIM »i«h on. or more of*, mgred.enls of .ho nharmueeuueal 

v ..-.u c ,„ ,.,„ Oprionallv associated vvi.h such coma,ncns> can be a 

notice in rhe form presenbed by a governmental agency regulating the manutac.ure 
use or sale of pharmaceuticals or biological products, which notice reflects approvai 

r ..r^h.rp use or sale for human administration, 
by the agency ot manutacture, use or saic iu 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs theieot. which spec.n . 

. - , , . ^K.^twU, nf interest can De used Lui uiaunuou. 

tuna to a puivjj^^ti^^ v,. --- 

d,a«nose. or monitor diseases, disorders, and or conditions assoota.ed with the 
abjrran, expressron and/or acrivi.y of a polypeptide of the invention. The tnvcn.ton 
provtdes for the deteotton of aberrant expression of a polypeptide of inrerest. 
composing (a) assaying .he expression of .he polypept.de of in.eres, ,n c=„s or body 
fluid of an'indivdual using one or naore antibodtos specific to .he polypeptide interest 
a „d ,b, comparing .he level of gene expression with a standard gene expression level, 

. ■ .u., „„«..,,,„h o 0 lvneptide eene expression level 
wherebv an increase or decrease in ^ aooa.w ^p-v -- - 

compared to doe standard expression level is tndteative of aberran, expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising , a, assayang the expression of the poiypep.ide of tn.eresr in cells or body 
nuid of an individual using one or more an.tbodtes specific to the polypeptide .uteres 
and (b) comparing the level of gene expresston with a s.andard gene expressron eve.. 
whcr ebv an increase or decrease tn .be assayed polypeptide gene expresston level 

' _ n ..... d ,.„„«,o„ level is indicative of a particular disorder. With 

compared to the stundaia ^xpiL.MLi, 

resp ec. to cancer, .he presence of a relatively high amount of transcrtpt ,n biopsied 
ussue from an individual may indicate a predisposition for the deve.opmen, o, the 
disease, or may provide a means lor detecting the disease pno, to the appear* 
act ua. clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
therebv preventing the development or further progression ot the cancer. 

- v t~ aocxa nmtpin levels in a biological 

Antibodies of the invention can oe u^cu ^ < v 

sample ustng classical tmmunohtsrologtcal methods Knoacn to .hose of skill ,n the am 



(e.g.. sec Julkunen. el al.. .1. Cell. Biol. KM :9"6-%5 ll'^l: Jalkanen. et al.. .1. Cell . 
Biol. H;5:308>3<)% (1VS7).). Other antibody-based methods useful tor detecting 
nrotem aenc expression include immunoassays, such as the enzyme linked 

i — 

immunosorbent assay (ELI S A ) and the radioimmunoassay (RIA). Suitable antibody 
assav labels are known in the art and include enzyme labels, such as. glucose oxidase; 
radioisotopes, such as iodine (1251. 1211), carbon (14C ). sulfur (35S). tritium (3H), 
indium ( 1 12In), and technetium (9.9Tc); luminescent labels, such as luminol: and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 

, • c . „ . i . . v i . C ^ ipt.ir.n-t i t\ -in 'mirnnl 

UlSOrUCr LISSOL' 1UICU vv i m autti dirt ^a^^oo.o.. ^ . - r - r r 

preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterals, subcutaneously, or 
intraperitoneal ly) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
, t k„„^i i-.h^H mMl.-r.Ue tn he cleared to backsround level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
svstem used will determine the quantity of imaging moiety needed to produce 
diagnostic images. Tn the case of a radioisotope moiety, for a human subject, the 

quantity of radioactivity injected win normaay range trom aoout o to _u 

99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in SAW Burchiel et al.. "Immunopharmacokinetics of 
r> ^.^...li^-.n^T^rFnamenK" (Chapter 1 3 in Tumor Imaging: 

KUUlOlUUeieu rviiuLiuuiv-o c < - i 



I as 



The Radiochemical Detection of Cancer. SAW B lire hid and B. A. Rhodes, eds.. 

Masson Publishing Inc. ( 1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 

to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is earned out by 

. ] » i* ■ T r u_ r^c-dot^ .. r , 1 ici-^'V't- 1 fnr pvimnif nnp month 
111U IHU IllCUHJU lvj l uiaiuujuij ^.^v, — - — i. i 

after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
; n ,P„ tm n ,n.-!m-1,= hut 'a rp not limited to. computed tomography (CT), whole body 

111W1WVJW, v. J 1 — 

scan such as position emission tomography (PET), magnetic resonance imaging 

(MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient us.ng a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
vet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). 

Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibodv. in one or more containers. In a specific embodiment, the kits of the present 
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■ i ,mri -irnr -in -'piiopc which IS 
invention contain a substantially isolated p*-., P c 1 - 1 - 

-i . ■ i,„i,..l in the kit Pre erablv. the kit, 
specified immunoreactivc with an antibody included in kit. 

' .- ., ^c,, 0 ntml antibody which does not react vuth 

of the oresent invention runne. u.,„ r .- - -c- ■ 

- , , n another specific embodiment, the kits of the present 
the polypeptide o interest. In anotner spec 

■ ins tor detecting the bindiiw of an antibody to a polypeptide ot 

invention contain a means tor detecting - 

i_e t («.... *. annbody may be co nJ u g a,d .0 a de.ec.ab.e substrate such as 
foreseen, compound, an enzymanc subs.ra.e, a *^ ^ 

i n , second antibodv which recognizes the first antiDoa. , 
luminescent compound, or a ^econa anno - . 

, . \ *■ ~. <-i H^ier^-iblc substrate), 
be conjugated tu a aaec.auu. - ( M-iuno«-tic 

In another specific embodiment of the present in v 6 nUon, ; ~ k.. 

nim cont ainin» antibodies specific against proliferative 
kit for use in screening serum containing a v 

, j c,,,-i-i i kit mav include a control 

ando. cancerous polynucleotides and polypep.^ Such « . 

aanbody that does no. tenet wuh the po,y P ep»de of .merest Snob . * m 
subst an ti a„y isola.ed po.ypept.de an.igen compns.ng an epdope wh.c ,s P c 1 
,_»«,., w,,h a, .=a S t one an.l-po.ypept.de anugen antibody. Fur.be , sat 
n.odes means for detec.ing .be b,nd,n g of said an„body .0 .be anhgen (e.g., .be 

nbodv mav be co.uga.ed ,o a nuorescen, compound socb - 
famine wh,„ can be detected by Ho, cytometry,, in speci.ic em b— be 
Wl mav inOude a recombinant., produced or cbemicaUy sym.hes,zed p .ypep- * 
alngen. The po.ypepf.de anugen of , he „ may also be -^^j „ 
In a more specific embodiment the detecting means of the above 

, < „„ cached reporter-labeled anti-human antibody. In this 
also include a non-unacnen repai .w-red bv 

.:u ..... ... (>„. polypeptide antigen can be dttectea oy 

embodiment, binding ol me antibody ... .... poi/p 1 

5 bmdmaot'thc said reporter-labeled antibody. 

" ta an addmona, embod.men, .he invention inc.ndes a d.agnosnc k , for 
screenme serum containing anugens of.be polypeptide of ft. invention f..e 

* a substantially iso.nied ^^33 

so the poiymK ,eo.,de or po.ype tide ah _ ^ anllbody m ay be 

anub ody is anaebed .o a solid support. ,n ap e ih ^ 
a monoclonal antibody. The detecting means ot the kit ma. 



r.Mn,vin,n! mnhM.lv A 1 1 e m a t 1 v e I v . or in addition, the detecting moans may include 

a labeled, competing antigen. 

In one diagnostic configuration, test scrum is reacted with a solid phase 
reagent havnm a surface-bound antigen obtained by the methods of the present 

**** ' 

invention. Alter binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 

reagent is cetermineu. i ypieahy, uic rcpon«_i is a>. o.^.^.w^. l -. 

incubatina the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 

r. *\-r>iriilv thrnnah 'i free amine ^roup to a chemically reactive yroup on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 



Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 

i • j- . , . r u a -,,1 — vinrpov^'' hecms^ secreted nrotems tarset 
protein dv oinuing lo lhc potvpcptiu.e. mulcuvoi, ^c^ui^v r w 
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. . , | . n »i-ifl"rkin" si-no^ the polvpeptides o f the present 
cellular locations oa:>ed on LMriiLKin r bi^.u - i . i . 

invention can be used as targeting molecules once fused to other proteins. 

r- n . ,r, 1 ,,p 1 .„n. that can be fused to polypeptides of the present 

invention include nut only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 

through linker sequences. 

" Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged ammo acids, may be added to the N-tetminus ot the 

. i.. ;m«r«vp stability ana persistence uunns P unm-c".~» - 

or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to hnal 
preparation of the polypeptide. The addition of peptide moiet.es to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

' Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 

, a r c ' r ' -M^ »»n-ior« rhPrpnf (CHI. CH2, CH3, and any 
immunoglobulins (IgA, igE, igO, u, F o^— - -- v - 

combination thereof, including both entire domains and portions thereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypept.de and various 
domains of the constant reg.ons of the heavy or light chains of mammalian 
immunoglobulins. (EP A 394.327; Traunecker et al„ Nature 331:84-86 (1983).) 

.. . • .„...,; iisuifide-linked dimcric structures (due to the IgG) can also be 

busion proienib Having uibu.nu*- mi. 

more efficient in binding and neutralizing other molecules, than the monomenc 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964 (1995.).) Polynucleotides comprising or alternatively consisting ol 
nucleic acids which encode these fusion proteins are also encompassed by the 



invention. 
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Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 



ibulin molecules 



proteins comprising various portions oi cut^umt iv. 5 . u n o 

together with another human protein or part thereof. In many cases, the Fc part ,n a 



fusion protein is beneficial in therapy and diagnosis, and thus can result in. tor 
example, unproved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fe part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, tor 
example, human proteins, such as hIL-5. have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See. 
D. Bennett et ah, J. Molecular Recognition 8:52-58 (1995); K. Johanson et ah, J. Biol. 
Chem. 270:9459-9471 (1995).) 

\t . .. ... *i, ^ ~ \ - -~ ,^~ti /J tn' ^TrliP nrPQpnl i nyr-n T iOp i*;m he [USCd tO mUfkcr 

iVlUTCU V CI , 11 IC ^JUi vpv-puuwo kj l uiv p'^^ 1 "- ...v_i. . - 

sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a he.xa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, C A, 9131 1). among others, many of which are commercially available. 
As described in Gentz et ah, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
a „,^ti^P t,„ ncpful for purification, the "HA" tag, corresponds to an epitope 

derived from the influenza hemagglutinin protein. (Wilson et ah, Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors. Host Cells, and Protein Production 

The oresent invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid. viral, or retroviral 

vector. Retroviral vectors may De replication competent 01 replication acicc m 

the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 

r... ■ , u~^t n^n^rnilv n nln^mid vector is introduced in a precipitate, 
lor p[ opagciLiui i in a uujl. VJVUV.IUH;, r — • - 

such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 



v ..,.t nr ;., , ,-;r.. s it nuiv be packaged in vitro usiiiii an appropriate packaging cell line 

and then transduced into host cells. 

The polynucleotide insert should he operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coll lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs. to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and. in the transcribed region, a nbosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating couon at tnc Dcgiiuiing duu ix ww-w , w.x- , - 

U AG l appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coll and other bactena. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 

. * c«im—^iii t,.-nb;mi,rliim re1l<o funaal cells, such as veast cells 

itreptoinyi_cs> u.nu jaiiuuuknu l rpiui.ivj.-... — - — , 

(e.g. Saccharomvces cerevisiae or Pichia pastons (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bactena include pQE70, pQE60 and pQE- 
9, available from Q1AGEN, Inc.; pBluescnpt vectors. Phagescnpt vectors, pNHSA, 
nVH i An nNTH ! 8 A n\H4o.~\. available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3. pDR540, P R1T5 available from Pharmacia Biotech, 
Inc Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl Zeo. pYES2.GS. pPICZ.pGAPZ. pGAPZalph. 
P P1C9. pPIC3.5. pHIL-D2. pHIL-Sl.pPlC3.5K. pPIC9K. and PAOS15 (all available 

. ii i r* \ . nth^r Q ,,;t'iK]p vprtnrc \\:\\\ hp readdv anoarent to the 
trom Invitrogen, Carioau. Oluci buiiauic .^..ui^ ~- L l 

skilled artisan. 
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m u.. MT.-cted bv calcium 

production of the construct into the host ceil , . — - 

, clion DE \F-dextrun mediated tr.nstect.on. cat;onic hp.d-meUutcd 

P hos P hale tranStL " " " . ■ .her methods. Such methods 

tran sfecuon.electroporation.transaucuo [1 .u 11 , 

• , ■ -t md ird luboratorv manuals, such as Davis et ah. Basie 

are described in main standard lunorato . 

,1 oq^ > h U snecificallv contemplated that tne 
Methods In Molecular Biology (1986). It is specific . 

r.,pt he expressed bv a host cell LacMu- a 
polypeptides of the present invention may in tact be cxpr.s . 

recombinant vector. 

a, po ,vpep,id. of to mve„«on can be recovered and punired from 
rtpuiy^F •.mmonium suliate or 

u,. . V( .ii known methods including ammomu 
recombinant cell cultures by * e ll-ki.o 

■ , =vfr , ( . tion am on or cation exchange enroma^grapn, , 
el hanol precpr.auon. ae.d c.uru uon. « affrnrfy 
ohosDhoeeUulose chromatography, hydrophobrc rnreru 

oll-phv, hvdro.ylaparire chromatography and ,ecr,n chromarograp y. Mo, 
hl.h performance ,r q md — CHPLC, , employed for 

purification. nrP f er ablv the secreted form, can 

Polypeptides of the present invention, and preferably 

, f . Droduc ts nunfied from natural sources, including bodily 
also be recovered from, products, an 

. „.u Pt her directly isolated or cultured, products 

fluids, tissues and cells, whether uirecuy 

svnm er,c procedures; and producs produced by recombman, techmrures from 

2 Z yd - euharvouc host. mCudmg, for examp.e. hac.enah yeasr, hrghe P>an . 

prokaryouc or cu*. . ^ mT1 i n ved in a recombinant 

i- «iic nenendinti upon the host employed in die 
insect, and mammalian cells. Depend,n = p olvcosy iated 
production procedure, the polypeptides of the present invention may be 0 , 
l be non-glyeosylated. In addition, polypeptides of the 

' , lificd methionine residue, in some cases as a result of host 

include an initial modiheu metric ^ 

^■*c Thus it is well known in the an in t - 

mediated processes. Thus, n efficiency 

S encoded bv the translation initiation codon generally is remo 

3 Z l Protem after translation m all eu.aryotic cells. While the Vtemuna 

Conine on most proteins also is efficiently removed in most - 

proteins, this pro.aryotic removal process is inefficient. 

■ a r which ^ X-termmal methionine is covalently linked, 
the ammo acid to whicn me .n 

. . lt thc ,, ea st P/c/iw pa«OT is used to express the 
In one embodiment, the «eaM / tc« , 

" poKpcpr.de of rhe prcsen, mvenrron ,n a euhuryorie sysrem. P,c*^»™ » » 

lihylophre yea. , h ,ch can merabohze merhano, . i» so.c carbon source. A 



- . „ a i aboli tion natlnvav is the oxidation of methanol to 

main step in me methanol m^J'^i'^ r 

Formaldehyde using 0 : . This reaction is catalyzed by the enzyme alcohol oxidase. In 

. , .. H ..„ r , .., ;,, c>i c mrhon source. PicAw pastoris must generate 
order to metanon/.e mcinanOi ao — •> ■ 

hi«h levels of alcohol oxidase due. in part, to the relatively low affinity of alcohol 
oxidase for O, Consequently, in a growth medium depending on methanol as a ma.n 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOX1) is 
highly active. Ln the presence of methanol, alcohol oxidase produced from the AOX1 
.ene composes up to approximately 30% of the total soluble protein in Pichia 
pas!un s. See. Ellis. SB, et aL Mol. Cell. Biol. 5:1111-211 198»; Kout/., PJ, * u... 
V*«* 5:167-77 (1989); Tschopp, J.F., et aL Xuci. Acids Res. 15:3859-76 ,1987). 
Thus, a heterologous coding sequence, such as. for example, a polynucleotide or the 
present invention, under the transcriptional regulation of all or part of the AOX1 
reoulatorv sequence is expressed at exceptionally hrgh levels in Pichia yeast grown in 

the presence of methanol. 
. In one example, the plasm.d vector pPIC9K is used to express DNA encoding 

y ■ ,• — r„~u K* r( .in in a Pir.hea veast system essentially 

a polypeptide ot the invention, as »ci ^ — ... a - - - 

as described in "P,c/n« Protocols: Methods m Molecular Biology," D.R. Higgms and 
J Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
0 promoter linked to the Pichia pastoris alkaline phosphatase ( PHO) secretory signal 
peptide (i.e.. leader) located upstream of a multiple cloning site. 

Manv other yeast vectors could be used in place of pPIC9K, such as. P YES2. 
pYD 1 . pTEFl Zeo, P YES2.GS. pPlCZ. pGAPZ, pGAPZalpha. pPIC9, P P1C3.5, 
P HIL-D2. pHIL-Sl.pPIC3.5K, and PAOS15. as one skilled in the art would readily 

. t , c lnn , the oroDOsed exnression construct provides appropriately 

j - appreciate, ab long ^ tne pruy — < r 

located signals for transcription, translation, secretion (if desired,, and the like. 

including an in-frame AUG as required. 

Ln another embodiment, high-level expression of a heterologous coding 

... c._..,^i. a nnlvnucleotide of the present invention, may be 
sequence, such a^, 1O1 ^\dmpi*-, ~ 

30 achieved by cloning the heterologous polynucleotide of the invention into an 



..vnp^inn vector such lis. for example. pGAPZ or p( J .\PZaipha. and growing the 

1 

veast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g.. coding 
sequence). and,or to include genetic material (e.g., heterologous polynucleotide 
sequences.) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and, or amplifies endogenous polynucleotides. For example. 

, u a 1It:fJ ,i tM rtn^nhlv -issrciate heterologous control 
tecnnique^ miuwu in Lire an ma* w^t— — ~ r -.- . „ 

regions (e.g.. promoter and, or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670. issued June 24. 1997; U.S. Patent No. 
5,733,761, issued March 31, 1993; International Publication No. WO 96/2941 1, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sc.. USA 86:8932-8935 
P089V a-' Zn'stra pt al Nature 342:435-438 ( 1 989). the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
310:105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer Furthermore, if desired, nonclassical ammo acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to. to the D-isomers of the 
common amino acids, 2.4-diaminobutync acid, a-amino isobutync acid. 4- 
aminobutyric acid. Abu. 2-amino butyric acid, g-Abu, e-.Ah.x, 6-amino hexanoic acid. 
Aib, 2-amino isobutync acid. 3-amino propionic acid, ornithine, norleucme, 
norvaline, hydroxyproline, sarcosine. citrulline, homocitrulline, cysteic acid, t- 
butvUlvcme. t-butylalanine. phenylglycine, cyclohexylalanine. b-alanine. nuoro- 
ammo acids, des.gner amino acids such as b-methyl amino acids. Ca-methyl ammo 
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acid:.. Na-methvl ammo acids, and ammo acid analogs in general, furthermore, the 
ammo acid can be D (dextrorotary ) or L ( levorotary ). 

The invention encompasses polypeptides which are differentially modi lied 
durum or after translation, e.g.. by glycosylatiom aeetylation, phosphorylation. 
5 amidation, derivatization by known protecting, blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand. etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin. 
papain. V8 protease, NaBFL; acetylation, formylation, oxidation, reduction; metabolic 

T ( \ -— , •^-k r U , -> ^ < in t h <> r* £i C f^TT C O f 1 1 1 T~l I { * '. \ f 1^ V ( % i M t" t ( 
1 \ J ayillllC<31>3 1L1 Hi*- ui^jvuv-^ i sUiii'-- -J* ~ . . . , 

Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the ammo acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
15 addition or deletion of an N-terminal methionine residue as a result of procaryotic 

host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 

isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
20 polypeptides of the invention which may provide additional advantages such as 

increased solubility, stability and circulating time of the polypeptide, or decreased 
immunoeenicitv (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
^lvcoL ethylene alvcol/propvlcne glycol copolymers, carboxymethylcellulose, 

25 dextran, polyvinyl alcohol and the like The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
mav include one. two. three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 

30 about 1 kDa and about 100 kJDa (the term "about" indicating that in preparations of 
nolvethvlene dvcol. some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used. 
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,- .,. ... , ., ,!,.™m.i;,- oronlcie.-. the duration of sustained release 

desired, the effects, if any on biological activity, the ease in handling, the degree or 

-r ; an.! other known effects of the polyethylene glycol to a 

therapeutic prote.n or analog). For example, the polyethylene glycol may have an 
average molecular weight of about 200. 500. 1000. 1500, 2000. 2500. 3000. 3500. 
4000. 4500. 5000. 5500. 6000. 6500. 7000, 7500. S000. 8500, 9000. 9500, 10.000. 

10 500 11.000, 11,500. 12.000. 12.500, 13.000, 13.500, 14,000, 14,500. 15.000. 

15,500, 16.000. 16,500. 17,000, 17,500, 18,000, 18,500, 19.000. 10,500,20,000, 
25,000. 30.000, 35,000, 40,000, 50.000. 55.000. 60.000. 65.000, 70,000, 73,000, 

on ruin 9 ^ onn on 000. 05.000. or 100,000 kUa. 

As noted above, the polyethylene glycol may have a branched structure 

Branched polvethvlene glycols are desenbed, for example, in U.S. Patent No. 

5 643.575; Morpurgo et cd, AppL Biochem. BiotechnoL 56:59-72 (1996); Vorobjev et 

al. Nucleosides Nucleotides 75:2745-2750 (1999); and Calieeti et al, Bioconjug. 

Chem. 70:638-646 ( 1999), the disclosures of each of which are incorporated herein by 

reference. 

. T i..„i ^^i^iipc (W other chemical moieties) should be 
The poiyetnyicne giy^ui moi^uiw - - 

attached to the protein with consideration of effects on functional or antigenic 

domains of the protein. There are a number of attachment methods available to those 

skilled m the art, e.g.. EP 0 401 384. herein incorporated by reference (coupling PEG 

to G-CSF). see also Malik et al., Exp. Hematol. 20:1028-1035 (1092. (reporting 

Deviation of GM-CSF using tresyl chlonde). For example, polyethylene glycol may 

be covalently bound through amino acid residues via a reactive group, such as, a free 

r ..,..u i otoup R-ac0ve groups are those to which an activated 

amino 01 ouavi y r- l^*.*^ - 

polvethvlene glycol molecule may be bound. The ammo acid residues having a free 
amino group may include lysine residues and the N-terminal amino aeid residues; 
those hav.ng a free carboxyl group may include aspartie acid residues glutamic 
residues and the C-term,nal ammo acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred tor 
therapeutic purposes is attachment at an am.no group, such as attachment at the 
N-terminus or lysine group. 
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,. , ..lvcol mav be attached to proteins via 

-\s su>"-iested anove. por.Uhvie.K . 

„ nk; m „;; f . *r of amino acal residues, for example polyethylene glycol 

:„, , ;., ,-,w,w>nt bonds to lvsme. histidinc. aspartie acid. 

can be linked to a piuiciuo » .~ - 

„,„,am,c acd. or cystine residues. One or more rcacrton chemistries may be 
I rop ,„veo to attach polyethylene glycol «o specific am.no acid residues (e.g.. ysme. 
h , sti d,ne. asparuo acid, glutamic acal. or cysteine, of ,h= prorem or ro more , an one 

• , rp , uiue (e a lvsine. histidine. aspartic add. glutamic acid, 
tvpe ot amino acid residue x e.g., lysmw, 

cysteine and combinations thereof) of the protein. 
' Qne may spceiHcally desire protein, chemically modified at the N-™. 

, , . .,c nn illustration or tne prwcm - 

select from a ™i«y of polyethylene glycol molecules (by moiecu.ar weight, 
branching, ere), rhe proportion of polyethylene glycol molecu.es io pro.em 
(po.vpeptide) molecules in rhe reacrion mix. .he ,ype of pegylauon reaction o be 
perfomred, and .he mcrhod of ob.ammg .he selected N-terminaUy pcgyla.ed protein. 
The merhod of obtaining the N-.enminally pegylated preparation (i.e., separating .his 
m ,,e t v from other monopcgylated moieties .. necessary, may be by punftcat.cn of the 

. r .. n „i^;^ r ^fnpaylated orotein molecules. 
N-temtinaliv pegylated material from a p u pu.a..„n 

Selective prorems chemica.ly modified a, the N-.emt.nus mod.f.cnt.on may be 
accompbshed by reductive ablation which expioits differential react,- y 
ivpes of primary am.no groups (lysine versus the N-termtna,) available lor 
iier.vatization ,n a part.cular pro.c.n. Under the appropriate reaction condmons^ 
substantially selective dem arcation of rhe proie.n a. the N-temrmus w„h a carbony, 
-roup containing polymer is achieved. 

° ' .„ ^., v i -a,; 0 p 0 f the proteins of the invention may be 

\s indicated above, p<- £ y uu...>i. - r 

lcc „mpl, S hcd by any number of means. For example, polyethylene glycol may be 
attached to ,he prote.n either directly or by an intervening hnxer. Unless s ems 

u Mhvlene olvcol to proteins are described in Delgado el at.. L - 

for attaching polyethylene giycui iu 

, r ' r rrier S~ s 9^49-04 (1992); Francis et al, Intern. J. oj Hematol. 
Thera. Drua Came) b>s. y._+v v ,.- WA -o 

v .AA.rM'S Patent No. 5.349.032; WO 93/06038 
b/vl-lS (1998), U.S. Patent No. 4,00_p J l,L.b. Patent. 

and WQ 98 ,32466, the disclosures of each of which are incorporated herein by 
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, nl ,,,,,i M n, nolvcthvlcnc ulvcoi directly to ammo acid residues 

of proteins without an intervening linker employs tresylated MPEG, which is 

.,. . , , u„ ,u, n^.l.hcanon of monmethoxy polyethylene glycol (MPEG) us.ng 

tresviehloride (ClSO : CH,CF 3 ). Upon reaction of protein with tresylated MPEG. 
S polvethvlene glycol is directly attached to amine groups of the protein. Thus, the 
mvention includes protein-polyethylene glycol conjugates produced by reacting 
prote.ns of the invention with a polyethylene glycol molecule having a 
2.2.2-trifluoreothane sulphonyl group. 

Polvethvlene glycol can also be attached to prote.ns using a number of 

,~ . r c D'lt^nT ■> ft 1 ~* _ the entire 

A:cr^„t mtpn/pnina linkers, for example u.b. i ulwhl 

disclosure of which is incorporated here.n by reference, discloses urethane linkers for 
connecting polvethylene glycol to prote.ns. Protein-polyethylene glycol conjugates 
wherem the polyethylene glycol is attached to the prote,n by a linker can also be 
produced by reaction of proteins with compounds such as MPEG- 
15 succinimidylsuccinate, MPEG activated with U'-carbonyldiimidazole, MPEG- 

2,4,5-tnchloropenylcarbonate, MPEG- P -nitrophenolcarbonate, and various MPEG- 

, ....—u.^ „^,);t;.> P oi nolypthvlene alvcol derivatives and 
succinate derivatives. /\ uumucr auuui«nui ^.y—j -- 

reaction chemistries for attaching polyethylene glycol to proteins are described in 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. 
Pegylated protein products produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

The number of polvethylene glycol moieties attached to each protein of the 
invention (,e, the degree of substitution) may also vary. For example, the pegylated 

-r.i,,. :„,..«, n t;p r mav he linked, on average, to 1, 2, 3, 4. 5, 6, 7, 8, 9, 10, 12. 
proteins ui tin- in v \>iuii-'i * inw.jr _ - - 

, 5 l5 17 70 or more polvethylene glycol molecules. Similarly, the average degree of 
substitution withm ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 0-8. 7-9. 8-10, 9-11, 10-12, 
11-13 P-14 13-15. 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol 
moieties per protein molecule. Methods for determining the degree of substitution are 
discussed, for example, in Delgado ei aL Cm. Rev. Then, Dm, Carrier Sy, 9:249- 
30 ">04 (1992). 

c i ^„ ; n rnon^mers or multimers (i.e.. 
The polypeptides or me mvenuun may ^ .n »iu.i« 

dimers. trimers! tetramers and higher multimers). Accordingly, the present invention 
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,..1.,,.,.. , 0 •v,„ nM iior< and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics > containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers. tnmers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
5 dimers. at least tnmers. or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a muinmer containing only polypeptides 
corresponding to the ammo acid sequence of SEQ ID NO:Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 

10 fusion proteins, corresponding iu mwv, p^ i ;F^ niu ^ — — 

homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 

15 polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 
• ,... f :_..i „_ ,i;rr,^^t n ™;r, 0 ac iH ^pnupnees 1 ) or a homotnmer (e.g.. containing 

identical uT uiii^i^ul auuuVj ac^* .^--j. / -- - - 

polypeptides having identical and/or different ammo acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer. at 
20 • least a homotnmer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer. a heterotnmer. or a heterotetramer. In additional 
25 embodiments, the heteromenc multimer of the invention is at least a heterodimer, at 
least a heterotnmer. or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophihc, 
ionic and or covalent associations and or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
30 for example, homodimers or homotrimers, are formed when polypeptides of the 

hrr embodiment, heteromultimers ot 
invention contact one auuinci m outuuou. a* 

the invention, such as. for example, heterotnmers or heterotetramers. are formed 
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,,.u, n...Mi,i c < ,»t"the nnention contact antibodies to the pol> peptides of the 

invention (including antibod.es to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and. or between the polypeptides 

5 of the invention. Such covalent associations may involve one or more ammo acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-l.nking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 

10 occurring) poivpeptide. in anuiuci m^aucv-, ~~ 

consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 

15 contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
, t .,-i - r-^f V r^f t ] in an Fr fusion protein of the invention (as 

netetOlO^OUb ;>CL|LH-ln~w vymUni^w n. ~.. - - -- L t 

described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 

20 another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegenn (see, e.g.. Internat.onal Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linter* ExamDles include those peptide linkers described in U.S. Pat. No. 5,073,62/ 

25 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 

recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
30 polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 

i t - ,iM,o ^T-^r.^nc in whirh rhev are found. Leucine 

that promote miutnneii/.uiiuu d mv- pu^ii^ ... 

zippers were originally identified in several DNA-bind,ng proteins (Uandschulz et ah. 
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i i .■ .. , u,,,,,i I'^nnii in ■ i varietv ot ditiercnt 
Science 240: 1 75^. ( l l ^<S)), ana na\e ^mu nuu iOi...u m a . 

proteins. Among the known leucine zippers are naturally occurring peptides and 

r.i. .* tnm.nv. Examples of leucine zipper domains 
derivatives tnereoi mm uiiriin^ ^. ui.., i 

suitable for producing soluble mult.menc proteins of the invention .re those described 
in PCT application WO 94, 10303. hereby incorporated by reference. Recombinant 
fus.on protons comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimenzes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble mult.menc fusion protein is recovered from the culture 

supernatant using techniques known ;n the art. 

-x. • • . „,i.„™ t ;.^ <; n fthp invention mav offer the advantage or ennan< 
i nmenc pui ypcpuvj<.i> uj ...•< 

biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those tfiat preferentially form tnmers. One example is a leucine zipper derived from 
lun* surfactant protein D (SPD), as described in Hoppe et al. (FEES Letters 344:191, 
(1994,)) and in U.S. patent application Ser. No. 08/446.922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimenc proteins may be 
employed in preparing tnmenc polypeptides of the invention. 

th*f] hv interactions 
In another example, proteins ot tne invention aix a MU c, u .. 

between Flag* polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag! antibody. 

The mukimers of the invention may be generated using chemical techniques 

. . c v . itrn ,, noi-'oennd'*s desired to be contained in the multimcrs 
known in the art. For example, poi vpcpuu^ — 

of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,473.925, which is herein incorporated by reference in its entirety). 
Additional*, multimers of the invention may be generated using techniques known m 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located withl n the sequence of the polv P e P t,des desired to be contained in the 
multimer Isee e - US Patent Number 5,4/8,y->, wmcn i» herein .i.Cv.rpo.-.-u o, 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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i lv . f i v ...ujrion o^- st-inc orbiotin to the C terminus or N-tenninus ot the 
polypeptide and techniques known in the art may be applied to generate muitimers 

„, n P ,» nr more of these modified polypeptides ( see. e.g.. US Patent Number 
5.4-8.925. which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the mul timer of the invention (see. 
e.g.. US Patent Number 5,478,925. which is herein incorporated by reference in its 
entirety). 

Alternatively, muitimers of the invention maybe generated using genetic 

n.rin^prina terhnuiues known in me art. m unc ti.tuvUnuwu, r~^r~t 

in muitimers of the invention are produced recombinants using fusion protein 
technology described herein or otherwise known in the art (see, e.g.. US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
15 generated by ligating a polynucleotide sequence encoding a polypeptide of the 

invention to a sequence encoding a linker polypeptide and then further to a synthetic 

. i- T * r ,,^i n t^ nrr^urt the polypeptide in the reverse 
polynucleotide encoding trie iranoiaiv-^ p^^— ^ — \ — jv t 

orientation from the onginal C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478.925, which is herein incorporated by 
20 reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
u,, c » I FS Patent Number 5,478,925, which is herein incorporated by 

ll[JU3Util\-0 \ o ^ ^ , v ^ " " 

25 reference in its entirety). 



Uses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
0 known techniques. 



r ;„,.^^ti^. n tKpfn] for chromosome 

The polynucleotides ot die prcbcm invumun ^e ^w*ui 

identification. There exists an ongoing need to identify new chromosome markers. 



<ino> t'M V chromosome markinu readouts, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
invention can be used as a chromosome marker 

Briefly, sequences can be mapped to chromosomes by preparing PGR primers 
(preferably 15-25 bp.) from the sequences shown in SEQ ID NO:X. Pnmers can be 
selected using computer analysis so that pnmers do not span more than one predicted 
exon in the genomic DNA. These pnmers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO.X will yield an 

amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybndization, prescreenmg with labeled 
flow-sorted chromosomes, preselection by hybridization to construct chromosome 
specific-cDNA libraries and computer mapping techniques (See, e.g., Shuler, 1 rends 
Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its 
entirety).. 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybndization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Yerma et ah, "Human Chromosomes: a Manual of Basic Techniques," Pergamon 

Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and or multiple chromosomes). 

The polynucleotides of the present invention would likew ise be useful for 
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art. see, e.g.. Dear. "Genome 
Mapping: A Practical Approach." IRL Press at Oxford University Press. London 
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- v.,,:„ i viol \icd -- Mi-^4ilW)|; HaeiaetaL Mol. Psychiatry 3:483- 

492 (199S>: Hernck ct al.. Chromosome Res. 7:409-423 (1999); Hamilton et al.. 
vu. hod < r e l! Riol 62:295-280 (2090): and or Ott. J. Hered. 90:08-9 ,1999) each of 
which is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a prec.se chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes comhentance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendclian Inheritance in Man (available on line through Johns Hopkins 
f :ni V ^itv Welch Medical Lioruryj Aaaumin 5 i n*w 0 — — — iv 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinhentance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural 

-_ t .i..- „ rp „„, „fn 0 ;ni mutnrinns are ascertained. Mutations observed 

alterations exist, inc pre^n..^ Oi f u " u '" a 

in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
:. 1t ^.; d ,, l!s a, rompnred to unaffected individuals can be assessed using 

LtiVJ.l v i^J-citli--' •a.'- ' uuiiij-— - 

polynucleotides of the present invention. Any of these alterations (altered express.on. 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 

f oolvnucleotide expression 
measured gene expression icvcl wim a ^^numu 't---. 



■ ., u .u r i v . . in r , r r-.^,^ or decree in die -ene expression level compared to the 

standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes definmg an internal region of 
the polynucleotide of the present invention, where each probe has one strand 

, • i t i : , I,, o fnrthpr ho< 1 1 rti rTi I" the pTOheS 

pnnf.pnina :1 11 ^mer-end internal to tne tc^iuu. m a uuu,^ — i 

may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 

expressing the gene at a level nearer the standard level. 

lvrmcleotide of the present 
Bv measuring uic cApr^^ivh i^.^i ^* r ~ — 

invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 
., stim .te-' and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art. once a standard polypep 
level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 

hich contains the 

individual, body tluid, cen une, ii^ue ^nuiv, o* om.. sou.~c 
polypeptide of the present invention or mRNA. As indicated, biological samples 



:,. .... , , u.,.i.. .Vu's (such 'is -'men Ivmph. sera, plasma, urine, synovial fluid and 
spinal Hind, winch contain the polypcpt.de of the present invention, and other tissue 
. 0 „.,. s found to express the oolvpeptide of the present invention. Methods for 
obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA. a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 
"hio logical chip as aescnoed in ub r'aitnta ^,o^ , , -+,- ■ , - 

Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many borders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5.858,659 and 5,856,104. The US Patents 

, ...^ ,. ria L prp u v inromor-ited bv reference in their entirety herein, 
referenced su.piaa.rc nertDv inc<ji^ui«.Lt.^ 1 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucle.c acids (PNA), or 
accord.ng to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomenc units for adenine, guanine, 
thvmine and cvtosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxynbose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, VI. Egholm. R. H. 
Ber- and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
L.Chnstensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365. 606 (1993). PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact. 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
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, , p .,r,hi< PVA DNA duplexes bind under a wider 

backbone is more nexibie. baaii-- c 

, nv \ n\ \ duplexes making it easier to pcrtoim 
n n«e of strinuencv conditions than DNA. DNA duplexes. 

; . . . nrobes can be used than with DNA due to the strong 

binJ „,, ,„ addibon. U is more W, ta. base ^hes - be * — 

with PS -VDN'A hvbndb.auon because a single mismaK* in a PN.-V. DNA 1 >mer 
,o„ers the melting pen, (T.sub.m, by 8-0° C. v, 4M6' C for t be DNADNA la- 
mer dupie*. Also, the absence of charge groups ,„ PNA means that hybndtzafon ear. 
be done a, low ionic strengths and reduce possible interference by sal, dunng rhe 

analysis. . imr mk In narticular 

. invention 1^ usetui ror deteain s v^n— - - 

th e invention is useful during diagnosis of patho.ogtca. cell proliferative neoplasias 

which include, bur are no. Ittntted to: acute myelogenous leukem.as including acute 

m „„ocvt,c leukemia, acute myeioblasuc leukemia, acute promyelocyte leukemta. 

ucute mvclomonocyuc leukemia, acute ervthroleukenna. acute megakaryocyte 

.eukenn'a. and acute undifferentiated leukemta. etc.; and chrome myelogenous 

,,„ ke m,us including chrontc myelomonocyric leukemia, chronic granulocytic 

,,. : rr i.,H° monkevs apes, cats, dogs, cows, pigs, 
leukemia, etc. Preferred mammals mead. moruceys, v . 

horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann E. P. et al., 
••The Etiology of Acute Leukem.a: Molecular Genetics and Viral Oncology m 

; Fthc Blood Vol 1 Wiemik, P. H. et al. eds.. 161-182 (198d)). 

Neoplastic Diseases of the Blooa, voi i., 

NeoptaiM are now behoved to result from the unahtauve alteration of a norma. 
; e „n,ar uene product, or from the ,uant,ta,,ve nrod.ftcation of gene express y 
illsertl( , n into the chromosome of a viral seutience. by chromosomal transloca on 
ren e ,o a more actively transcribed region, or by some other mechamsm. (Gelmann 
" et al.. supra, U is likely that mutated or altered expression o, spectic gene, ,s 
invo ,ved in the pathogenests of some leukem.as. among other tissues aud ce„ type . 
(G e,ma„n « a,., supra, Indeed, the huntan counterpans of the oncogenes inca, ved m 
, some annua, neop.astas have been amplified or translocated m some cases of human 
leukemia and carcinoma. (Gelmann et al.. supra) 
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. -N"P*ssion ^ ni-hlv amplified in the non-lymphoc>tic 

F-or example i,-m\v. v-x^i-^.n^ii •- . 

leukemia cell line HL-60. When HL-6U cells are chemically induced to stop 

,v,„ i-,-ei nfr-mvr is found to be downregulated. (International 
Publication Number WO 91, 15530) However, it has been shown that exposure of 
HL-60 cells to a DNA construct that is complementary to the 5' end of e-myc or c- 
m vb blocks translation of the corresponding mRNAs which downregulates expression 
of the c-mvc or c-myb proteins and causes arrest of cell proliferation and 
differentiation of the treated cells. (International Publication Number WO 91/15580: 

Prnr Nat] a,,h Sci 85:1028 (1988); AnfossictaUProc. Natl. 

W ickstrom et au free, .nuii. : iA.au. — - 

A ~ ad Sci 86:3379 (1 989))= However, tne i>kmea aruSJu au..^ a^.t. 
present invention's usefulness would not be limited to treatment of proliferative 
diseases, disorders, anchor conditions of hematopoietic cells and tissues, m light of the 
numerous cells and cell types of varying origins which are known to exhibit 

proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or anttsense DNA or RNA. Antisense 

, f . „ n i P i n Olcaro I Neurochem. 56: 560 (1991); 
techniques are discussed, for exampiC, in UKano, ...... 

-Ohgodeoxynucleotides as Antisense Inhibitors of Gene Expression.CRCPress, Boca 
Raton FL (1988). Triple helix formation is discussed in, for instance Lee et ah, 
Nucleic Acids Research 6: 3073 (1979); Cooney et ah, Science 241: 456 (1988); and 
Dervan et ah, Science 251: 1360 (1991). Both methods rely on bind.ng of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and 
complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et ah, Nucl. Acids Res. 6:3073 ( 1979); Cooney et ah. Science 241:4,6 

. ~ • ->ci i ->/n /iooi \ \ nr to the mRNA itself (antisense 
(1988); and Dervan et ah. Science 2r>l:feo0 (19)1) ) or to tne mtc 

Okano J Neurochem. 56:560 (1991): Ohgodeoxv-nucleotides as Antisense 
inhibitors of Gene Expression, CRC Press. Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA. while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 



... ,. • u.> to Je<i"n antisense or triple helix polynucleotides in an 

disclosed iiciem v. an ul us»-i» l-i — ' » — - 

effort to treat or prevent disease. 

Doivn^iontides of the present invention are also useful in gene therapy. One 

1 ' nuv » — >-» - - i 

goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
therebv producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 

i ' -!1i.»-i»^<t'*'1~">i-' > i^<~'^o^ 

u;«i, V ri™i wmnles 1 he Umtea Mates iiinuurv, L ui aau^-, _ ^ 

restriction fragment length polymorphism (Rf LP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difftcult°The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
: r .,:.,M.. x i DOS ; t iv" identification of that individual, living or dead, can be made from 

iFlUl V lUUtll , p'J-^u « v . ..A**.— 

extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant.unne.fecal matter, etc.. can be amplified using PCR. In one prior art 

i • f. . j r...,~, ^^i^Amriif inri ^uch as DOa class II 
technique, gene sequences amplified uOm H ui /m^rp^ < 

HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
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Technology Freeman and Co. ( l^-i.) Once these specific polymorphic loci are 
amplified, thev are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need anses, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 

t • . Jlir ; %t1 n.-.ndl ■* r ,f cin'h iviupnts nr idpntifv tissue h V SDCCieS and/Or bv 

L/i^jv/iii ui » wimuii. i. 1-1 - — i—, - * i 

or^an type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weisht markers on Southern gels, as diagnostic probes for the presence of a 
15 specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "^ene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

20 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
25 biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et ah. J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et aL J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
30 (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as. glucose oxidase, and radioisotopes, such 
as iodine (1251. 1211), carbon (14C). sulfur (35S). tritium (3H), indium (1 12In). and 



, .... H,n,„ T ,M . 1P .i fliKM'^ccnt labels, such as fluorescein and rhodaminc. and 

L C C ! 1 [1 'vJ 1 1 Li 1 S l \ / > il i 1 L J . a 1 1 w nuL-u-' 

biotin. 

in . K .,l,t,on to assavinu secreted prolein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
.maging of protein include those detectable by X-radiography. NMR or ESR. For X- 
radiography, suitable labels include radio.sotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 

thp rplf»v:int hvhndoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope ( for example, 1311. 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenteral^, spontaneously, or 
intraperitoneal^) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radio.sotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicunes of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes. eds., 

Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
predisposition for the development of the disease, or may provide a means for 



the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g.. hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 

• • t • * tVi - 'i * "» t' ' ( > r -I rsol \."npntnli i ( c p »in onco 'sicno or turn or 
nroteins), to lnmou uic a^uvitv oi a k 01 :^ ^- 

supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor,, to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bnng about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
„,„ hr u-ed *o treat prevent and/or diaenose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 



activities. 
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Gene Therapy Methods 

Another aspect of the present invention is to gene therapy- methods for 
tM .„;„„ 0 r nnn-ptm- disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA. RNA and ant.sense DNA or RNA) 
sequences into an animal to achieve expression of a polypeptide of the present 
invention. This method requires a polynucleotide which codes for a polypeptide of the 
invention that operatively linked to a promoter and any other genetic elements 
necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art. see. for example, WO90/1 1092. which 
ic h^r-pin inrnmnrated bv reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et ah, J. Natl. Cancer Inst., 85:207-2 16 ( 1993); 
Ferrantini et ah. Cancer Research, 53:107-1 1 12 (1993); Ferrantini et ah, J. 

, :--> *fi\* *r. \ =: /ioo/iV v<*\An t pt -ii [ n t J. Cancer 60: 221-229 
(1995); Ogura et ah, Cancer Research 50: 5102-5106 (1990); Santodonato. et ah, 
Human Gene Therapy 7:1-10 (1996); Santodonato, et ah, Gene Therapy 4:1246-1255 
,1997); and Zhang, et ah, Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 

Ac discussed in more detail below, the polynucleotide constructs can be 
delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutical^ 

acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide. DNA or RNA refers to sequences 

i _t_: .i , -U>i* t-^ ac-cict nrnmntP nr facilitate CIltFV 

that are tree trom any delivery venicic ihai a^a iu woisi, p^i^u. ~- -a-, 
into the cell, including viral sequences, viral particles, liposome formulations. 
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■ - . | ,i rh, However, the polynucleotides ot the 

hpoteetin or precipitating auun, auu n - 

invention can also be delivered in liposome formulations and l.poteeun formulations 

. . r u , nr .^A hv methods well known to those skilled in the art. buch 

and tne nice can ul pr*~pa.~~ .... 

i t • c p., tt .-nt \os 5 >9 i 972. 5.58 ( .h466. and 
methods are described, tor example, in L.S. Patent Nos. 

5 530 S> ( > whieh are herein incorporated by reference. 

The polv.ucleot.de vector constructs of the invention used in the gene therapy 
me thod are preferably constructs that will not integrate into the host genome nor wall 
thev contain sequences that allow tor replication. Appropriate vectors include 
pWLNEO. PSV2CAT. pOG44. pXT! and pSG available from Stratagene; P SVK3, 

pBPV, pMSG and pSVL available trom Pharmacia, an. ^ , , 

nth^r cnmhle vectors will be readily apparent 
pRc/CMV2 available from invitrogen. Other suitable vectors 

to the skilled artisan. 

Anv strong promoter known to those skilled in the art can be used tor driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratorv svncvtial vims (RSV) promoter; inducible promoters, such as the MM! 
promoter,^ metallothionein promoter; heat shock promoters; the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
5 polvnucleot.de synthesis in the cells. Stud.es have shown that non-rephcatmg DNA 
sequences can be introduced into cells to provide production of the desired 

polvpeptide for periods of up to six months. 

The poly ™ cleo tide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
30 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, k.dney. 
,,,„ bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eve. 
"^nd. and connective tissue. Interstitial space of the tissues comprises the intercellular. 



n..; t < ^poK-.acchurulc matri x anion- the reticular fibers of organ tissues, elastic 

fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or m the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 

. . - ,„ ~.,n,. „rKi,^d or s;Hn fibroblasts. In vivo muscle cells 
cells, sucn as. tor exampic. su-m tv-iu ^. ^.^^ - — - - 

are particularly competent in their ability to take up and express polynucleotides. 

For the mkednucleic acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/lcg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
ml'ko and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 

„r:„;_t; or m „mnriate and effective dosage of nucleic acid sequence 

can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the art. 

ii • • . t - _ «-u H^iiv^rv ilte intravenous 
including, but not limited to, direct needle injection at the deliver\ sue, «n 

injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 

The constructs may also be delivered with delivery vehicles such as viral 

i _ fnrmnlininps linofectin. precipitating agents, etc. 

sequences, virai partieic^, iipubum*- iv.iiiu.-w.vi.j, .- r - 

Such methods of delivery' are known in the art. 



, ■ im u ri i;. ri >.t, tu,* Mob nucbMHuIo constructs of the invention arc 
In certain ernnouirhcuLb, u^- t^':" u — 

comple.xed in a liposome preparation. Liposomal preparations tor use in the instant 

■ : _ ; nc .,„u ...tionic inositivelv charged), anionic (negatively charged) and 

neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the canonic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al.. Proc. Natl. Acad. Sc. USA , 
84:7413-7416 (1987). which is herein incorporated by reference). mRNA (Malone et 
ai . Proc. Natl. Acad. Sci. USA . 86:6077-6081 (1980), which is herein incorporated 
v,, . ^r~r 0 r,r*\- and n U n tied rranscriDtion factors (Debs et al. J. Biol. Cnein... 
265:10189-10192 (1990). which is herein incorporated by reference), in functional 

form. 

Cationic liposomes are readily available. For example. 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island. N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 

, no -, , • . • L erp : n ir-r>i-rnrated bv reference). Other commercially 
84:7413-7416 (198 / ), wnicn is. ricrcm li^vipo.u.v^ uj 

available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cation.c liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 
(which is here.n incorporated by reference) for a description of the synthesis of 
DOTAP (l.2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see. e.g.. Feigner et al., Proc. 
Natl. Acad. Sen USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 
Similarly, anionic and neutral liposomes are readily available, such as from 

Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 

available materials. Such materials include phosphatidyl, choline, cholesterol. 

phosphatidyl ethanolamine. dioleoylphosphatidyl choline (DOPC). 

dioleovlphosphat.dyl glycerol (DOPG). dioleoylphoshatidyl ethanolamine (DOPE). 

amone others. These materials can also be mixed with the DOTMA and DOTAP 



- ; n , mnm „n:„, ratios. Methods for making liposomes using these 

materials are well known in the art. 

P„ r ,v L1 mnl t . commerciallv dioleov [phosphatidyl choline ( DOPC i. 
dioleovlphosphatidyl glycerol (DOPG.. and dioleoylphosphatidyl ethanolamme 
(DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG, DOPC vesicles can be 
prepared bv drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a somcation vial. The sample is placed under a vacuum pump overnight and ,s 

. . . , t . f .nnwino dav with deionized water. The sample is then sonicated tor 2 
hvdrated the following ua\ ^uu 

. . t t c..„*™<- ^ 0 j^i "^0 ^nnicator euuipped with an 

hours in a capped vial, using a ricai bourns i"Ou. - . ' ■ 

inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC Alternatively, negatively charged vesicles can be prepared without somcation 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 

to those of skill in the art. 

The liposomes can compose multilamellar vesicles (MLVs), small unilamellar 

vesicles (SUVs). or large unilamellar vesicles (LlJVs), with SUVs being preferred. 
The vanous Uposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al„ Methods of Immunology , 101:512-527 (198,), 
wh.ch is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
rube and subsequently hydratmg with a solution of the material to be encapsulated. 
SUVs are prepared by extended somcation of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 
canonic lipids, the dned lipid film is resuspended in an appropriate solution such as 

io m \f Tnc/\''ifi sonicated, and 
sterile water or an isotonic buffer solution sucn as 10 mM mb,NaL, . 

then the preformed liposomes are mixed directly with the DNA. The liposome and 

DNA form a very stable complex due to binding of the positively charged liposomes 

to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 

prepared by a number of methods, well known in the an. Commonly used methods 

mclude Ca : ~-EDTA chelation (Papahadjopoulos et al.. Biochim. Biophys. Acta. 



• so 



, .,„--■,. xvi- a" (""oil 17:7" < 1979)K ether injection (Dcamcr st al.. 

B.oehim Biophvs. Acta. 1-7(0- . 1970); Ostro et al.. Biochcm. Biophys. Re, 
,^. r . r „. u^rurT,; Frulev et al., Proc. Natl. Acad. So. USA. 70:3348 (19,9)): 
decent dialvsts (Enoch e, al. Proc. Natl. Acad. So, USA . 76: 145 ( .979,): and 
5 reverse-phase evaporation <R£V) (Fraiey « al.. J. Biol. Chen,.. 255:1043, (1980); 

x- ,1 \ ,v c.r, csi vs-US (1978): Schaefer-Ridder et al.. 
Szokaet al.. Proc. Natl. Acad. Sci. UbA , /-.w- » /• 

Science 215:166 (1982)). which are herein incorporated by reference. 

Generallv. the ratio of DNA to liposomes will be from about 10:1 to about 
l l0 p rcfcrably , the ration will be from about 5:1 to about 1:5. More preferably, the 

, , <r+.u .rpf>-,h!v the ratio will be .lbout 1:1. 

ration will be about 3:1 to about i:j>. bim pi ^~ — v, _ 

U S Patent NO: 5.676.954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cation.c liposomes earners, into 
mice U.S. Patent Nos. 4,897,355. 4,946,787, 5,049,386, 5,459,127, 5,589.406, 
5 693 622, 5.580.859, 5,703,055, and international publication NO: WO 94/9469 
15 (which are herein incorporated by reference) prov.de cationic lipids for use in 

transfers DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,603,622, 

. ... . n ,, , : r ,,„. lt ,^n-,i DU h1iration NO: WO 94/9469 (which are 

5 580 859, 3,/Uj,U3->, and initmawuuu. H— -' 

herein tncorporaled by reference, prov.de methods for dehvertng DN A-cationic l.ptd 

complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
ma v be derived include, but are not limited to, Moloney Murine Leukemia V irus, 

/_„ r os , s vilU c Rn,„ sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 

vims , glbb on ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

i a a . mi-* nnrkri»Tin<j cell lines to 
The retroviral plasmid vector is employed to transduce pacKa = in c 

form producer cell lines. Examples of packaging cells which may be translated 

include, but are not limited to. the PE501, PA317. R-2. R-AM, PA12, T19-14X. M- 

19-17-H2. RCRE, RCR1P. GP-E-86, GP^envAml2. and DAN cell lines as described 

.. i.c ii/iQOD) which is incorporated herein by 
in Miller. Human Uene i nerapy , l.j-it ( " - 

reference in tts ennrety. The vector may transduce the packaging ceUs through any 
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, ^ -n m -m- mc'iiCe but are not limited to. electrnporation. 
means known m the art. Such im.an., 

, ■ .,n,i r-iPO. on-cmitation. In one alternative, the retroviral 
the use ot liposomes, and t.uru.: 

. .. .,...u„ , v ,. n . v UuM into a lioosome. or coupled to a lipid, and then 
plasnnu vecioi nvay ui^^t 

administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polvnucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic ce.ls. either ,„ vuro or ,„ 
Wvo The transduced eukaryotic ce.ls will express polypeptides of the invention. 

[n certain other embodiments, cells are engineered, ex vivo or in v,ve>, with 

\ I ,,,,^1 - ir-nr fin 

i . tJ . j «r ^ a invpntinn rontainea in an aucnuvuw v^^. 
b = manipulated such that u encodes and expresses polypeptides of the inventton, and 
at the same time is inae.tva.ed in ,enns of us abil,<y » replicate in a nonoal lyt.c v..al 
llf e cycle Adenovirus express.on .s ach.eved withou. in.eg.auon of the vtral DN A 
into the host cell chiomosome, thereby alleviating concerns abon. insert.onal 
mutaaenes.s. Furthermore, adenovtruses have been used as Hve enteric vaccnes for 
ma „y"years with an excellent safety profile (Schwartz* ah. Am. R=v Resptr. D.S., 

.rpnp transfer has been 
109^33-^33 (1074)). Finallv, adenovirus rr^dia^u - u - 

demonstrated in a number of instances including transfer of alpha- 1-ant.trypsm and 
CFTR to the lungs of cotton rats (Rosenfeld et ah.Science , 2^2:431-4,4 (1991), 
Rosenfeld et ah. Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sc. USA , 76:6606 ( 1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 

. ■ „ _ d H-,lson Curr Opin. Genet. Devel., 3:499-503 (1993); 

example, in ivozarsky auu v\ uso.i, > - v 

Rosenfeld et a... Cell , 68:143-155 (1992); Engelhardt et ah, Human Genet. Ther., 
4:759-769 (1993): Yang et ah. Nature Genet., 7:362-369 ( 1994); Wilson et ah, 
Nature 365:691-692 ,1993). and U S Paten. NO. 5.6c2,asa. whtch a,. ........ 

incorporated by reference. For example, .be ade„ov,n,s vector Ada is useful and can 
be arown ,n human 293 cells These cells con.am .he E, .ea.on of adenovirus and 
..„;.„„.... -lv express Eia and Elb. which complement the defective adenovtruses by 

, r , ^ ,u„ ,,,c.nr Tn nHdition to Au_. otner 
nrovidin- 'he products of the genes aeleieu from uu. — . 



,- ir icOc< nf adenovirus (e.tz.. Ad 3. Adf. and Ad") arc aiso useful in the present 
invention. 

Preferablv, [he adenoviruses used in the present invention arc replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: Ela, Elb. 
E3. F4 ; E2a. or LI through L5. 



in 



, j- t 11 . . - ri '■> v i ■ r i v'i '*\r ; yt ~\ 1 1 V' V") 

cerumi uiiici ciiiuOuuiiuinj, — - — c- - 



using an adeno-associated virus (AAV). MVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
mav integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
.u„. ir< c»„ e Qr Pv^mnlP [ I S Patent Nos. 5.139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press ! 1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 
lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, ot neipcs 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 

-T-v . .„ :...,! .,„iu- „.;n ^ntnin the nol vnucleotide construct integrated into its 

VIVO, i fie iTdl liUULLu cllio vy in r - -- 

uenome, and will express the desired gene product. 



, , r , . r . tbrin ,- involves operablv associating heterologous 
Another metnoa oi genu thtiap; — ^ i 

i » oMnumces (e ij encoding the 

control regions and endogenous poK-nucleotidc^qucnccs ( 

.., ., n e :h.^<t» via homologous recombination (see. e.g.. L.S. 

polvpopude scqucucv. «■ n— • ■ -- • 

Patent NO: 5.641.670. issued June 24. 1997; International Publication NO: WO 
96/ ,941 1. published September 26. 1996: International Publication NO: \\ O 
94/P650. published August 4. 1994; Koller et al.. Proc. Natl. Acad. Sc. USA. 
86-393-8935 (1989); and Zijlstra et al.. Nature. 342:435-438 ( 1989,. This method 
involves the activation of a gene which is present in the target cells, but which >s not 

fhp colls or i<* expressed at a lower level than desired, 
normally expressed in tne tens, ci ,. 

d.i.^...,!.^^^ p^Ktmrrs are maae, using ^umucuu 

an which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sutficiently 
complements to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5 end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. 
Preferablv, the amplified promoter contains distinct restriction enzyme sites on the > 
and 3- ends Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzvmie site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3 end of the 
amp hfied promoter. The amplified promoter and targeting sequences are digested 
and ] mated together. 

5 " The p.omo.er-targeting sequence construe, is delivered ro .he cells. Cher as 

naked polynuelcoude. or in conjunction wirh rransfecuon-facihrating agenrs. such as 
liposomes, viral sequences, viral particles, whole viruses, Hpotectton. prec,pttatin = 
a.ents etc.. described in more detail above. The P promoter-targeting sequence can 
be delivered bv anv method, included direct needle injection, intravenous injection, 

0 topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 



» 1 I 

1 ■>-+ 



..- , v i-. n ,,p bv cells. Homologous 

The promoter-tarring sequence const, u u „> • ' 

, , n ,ct and the endogenous sequence takes place. >uch 

recombination between the construct and _ 

. , a -I,, ,-nntrol ot the promote.. 1 he 
that an endogenous sequence >s piaceu u,,. 
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mat an ciiuu^"«"- i 

,c tii,- ^mlcvenous sequence. 
pr otno.er then doves the express o. th ^ be 

The polvnucleottdes encoding polypepude* ot the pret.cn 

' .hh other polvarucleottdes encodtng other angtongentc protuns. 
adnuntstered along v. uh oth p ^ bas , c , broblast 6 „,<h 

An-iO-emc proteins include, but are not nmi 

= = ! VEGF _, (VEGF . C ), VEGF-3 (VEGF-B), epidermal growth factor 

factors. V EGF-1, platelet-derived growth 

. , . ., -i—ived f-ndotheiiai cen s ru*u. ■■- t 

aloha and beta, p.ateiet-u.uv ed .n - 

, ,, . v,pn-itoc\te arowtn tactoi. inaui.i. -- 
factor, tumor necrosis tactor alpha, hepatoc/t _ 

c * - m-irmnhaoe colonv stimulating tactor. 
factor, colony stimulating factor, macrophage , svnthase . 

,mnha-e colonv stimulating tactor, and mtnc oxide s. 
granulocyte/macrophage coion, ; nve ntion 
Prefers, the polynucleonde encoding a polypepnde o. 

' ■ ,, .oauence tha. focltates secretion of the protein, 
conttnns a secretory stgnai sequence ^uCeot.de 
Typtcaily, the stgna, sequence ts postttoned ,n the cod, 

. . . w , r . k or o t the S ' end ot the coding region. 1 ne si 0 
to be expressed towards lir ,eotidc of interest and maybe 

may be honoo.ogous or hotero = e P ^ ^ ^ 

homologous or heterologous to the cells 

— ^ — ^JZZZZZ :i,eo„de S 

. c effK , Th , s md „des dtrect 
m o,ecules ,n an amount M injectors , pam c,e 

nKd „ , nj ect,on, systenuc tn.e no canhe ^ avadah.e 

/• .. (T ^r^ aims ^ aeltoam =>yun^ ~~ r < — 
accelerators (,., gene an. ^ or supp o S ,.or,ai sohd 

5 depot materials, osmottc pn,„ P s (e g Mz.r P ^ P ^ 
„ aMe , or pill, pharmaceuucal fomrula.tons. and dccan.tn, 
durtng surgery. For example, direct t.ecoon of nahed ca ictatn 
p hos P hate- P rec,p„a,ed plasmtd tnro ra, itver and ra, spleen o - 
pl a sm ,d ,„to the penal ve,n has resuhed ,n gene ex P ress,on o. the . - 

->a^ -i" 7 ^ ( 1 989)) 

SO rat livers, (fotneda « ah. Screncc, . a. - preferably, a 

A preferred nrethod of loca, admintstrauon , ^ ^ , s 

recomhtnant ntolccule of the present inventton complexed terth 
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, , , ■ . „ ,.„ inP ,, no or locallv within the area ot arteries, 
administered ny direa lnj^doi. ■ . 

v „ i ,,-,11- within the area of arteries refers to injecting 
Administration ol a composition IoljII.* *,tnm 

, . ,. Tnm , n ,r, :, P ,1 nrcferablv. millimeters within arteries, 

mother method of loci admmis.ration is to comae, , polynucleoude 
« construe, of, he presen, mvennon in or around a surgical wound. For example, a 
patten, can undergo surgery and ,he polynucleoude construct can be corned on ,he 
surface of .issue inside the wound or the construe, can be injected into areas o, fssue 

inside the wound. 

Therapeutic compositions useful in systemic administration, include 

, - «.;_^, -omnipYPli i(J A i < licit- L'-u U^ii ■ 

. ,--K; n .^r ~ 0 Wii. e <= of the present mveimun ^ 

vehicle of the present invention. Su.tabie delivery vehicles for use w,,h systemic 
adnt,n,s,ra„on contpnsc liposomes compnsmg Hgends for targeting the vehtc.e to a 



particular site. . . 

p refe rred methods of systemic administration, include intravenous injection, 

,5 aerosol, oral and percutaneous (topical, delivery Intravenous injections can be 

a r A in the an Aerosol delivery can also be perlormeu 
performed using methods standard in the art. Aerosoi 

, r,. r .v.mnle Stnblina et al, Proc. Natl. Acad, 

using methods standard in tne art (^, r i-, - 

Set USA 189-11277-11281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by comp.exing a polynucleot.de construct of the present 
, 0 invention to a earner capable of withstanding degradation by digestive enzymes m the 
-ut of an animal Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
polynucleotide construct of the present invention with a lipophilic reagent (e.g.. 

_ . tu_ r : r^mp nfnas^na into the skin. 

UMbO) that ib Ldpauie lh i'^^--^ - 

Dejermming an effective amount of substance to be de.tvered can depend 

upon a number of factors including, for example, the chemical structure and 

1 i ■ t^ei anim'il the nrecise 
biological activity of the substance, the age ana weigh, ot the a P 

condition retiring treatment and its seventy, and the route of admm.stranon. The 
frequence of treatments depends upon a number of factors, such as the amount of 
30 poKuudeoude constructs admimstered per dose, as we,, as the health and h.s.ory o, 

1 ' i .(•jptoc -,n,t rimins of doses will be 

the subject. The precise amount, numbci o. cU»wS, — - - 

determined by the attending physician or veterinarian. Therapeutic compositions ot 



the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs. cats. mice. rat,, rabbits sheep, cattle, 
h.^pec :md nius, with humans being particularly 

Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assay s to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 

activity. Ihus, me poiynucieuuue:. >_h pui.pv.,, ~- - = - 

be used to treat the associated disease. 

Polynucleotides, translation products and anybodies corresponding to this 
oene mav be useful for the diagnosis, prognosis, prevention, and/or treatment of 
diseases and/or d.sorders associated with the following systems. 



Immune Activity 



Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, diagnosing and/or prognosing 
diseases, disorders, and/or conditions of the immune system, by, for example, 
activating or inhibiting the proliferation, differentiation, or mobilization (chemotax.s) 
of immune cells. Immune cells develop through a process called hemopoiesis, 
producing myeloid (platelets, red blood cells, neutrophils, and macrophages) and 
,.. mnhoi d (B and T lvmnhocvtes) cells from pluripotent stem cells. The etiology ot 
these immune diseases, disorders, and or conditions may be genetic, somatic, such as 
cancer and some autoimmune diseases, acquired (e.g., by chemotherapy or toxins), or 
mfectious. Moreover, polynucleotides, polypeptides, antibodies, andoi a = omsts 
antagonists of the present invention can be used as a marker or detector of a particular 

immune system disease or disorder. 

In another embodiment, a polypeptide of the invention, or polynucleotides. 

■ t , >.^ n n^n«T to tV»:ir nnlvneptide. mav be used to 

antibodies, agonists, or antagonist* London— ^ to 4 — - 1 1 

treat diseases^ disorders of the immune system and or to inhibit or enhance an 



,. ._ ,„. .>,..„. , c i cells associated with the tissue! si in which the 

immune le^p^n^ genei^e^ i..^ 

polvpept.de of the invention is expressed, including one, two. three, tour. five, or 
„ a „ f ;. s — in Table 1. column 8 (Tissue Distribution Library Code). 

Polvnuelcotides. polypeptides, antibod.es. and or agonists or antagonists of the 
present invention may be useful in treating, preventing, diagnosing, and or prognos.ng 
immunodeficiencies, including both congenital and acqu.red immunodeficiencies. 
Examples of B cell immunodeficiencies in which immunoglobulin levels B cell 
function and/or B cell numbers are decreased include: X-linked agammaglobulinemia 
(Bruton's disease). X-linked infantile agammaglobulinemia, X-linked 

immunodeficiency with nyper ig\i, nun a-uhKw 

X-linked lymphoproliferative syndrome (XLP), agammaglobulinemia including 
congenital and acquired agammaglobulinemia, adult onset agammaglobulinemia, late- 
onset agammaglobulinemia, dysgammaglobulmemia, hypogammaglobulinemia, 
unspecified hypogammaglobulinemia, recessive agammaglobulinemia (Swiss type), 
Selective IgM deficiency, selective IgA deficiency, selective IgG subclass 
deficiencies, IgG subclass deficiency (with or without IgA deficiency), Ig deficiency 

, , , f T.. r „„a r„ a HpiViP P rv with increased IgM, antibody deficiency 
with increased ig-vl, igu anu i B r*. ^^.-.-l— „■ 

with normal or elevated Igs, Ig heavy chain deletions, kappa chain deficiency, B cell 
lymphoproliferative disorder (BLPD), common variable immunodeficiency < CVID), 
common variable immunodeficiency (CVI) (acquired), and trans.ent 
hypogammaglobulinemia of infancy. 
" " In specific embodiments, ataxia-telangiectasia or conditions associated with 
ataxia-telangiectasia are treated, prevented, diagnosed, and/or prognosing using the 
n-lvneotides - pnlvnucleotides of the invention, andor agonists or antagonists 
thereof. 

Examples of congenital immunodeficiencies in which T cell andor B cell 

function and or number is decreased include, but are not limited to. UiUeor^e 

anomalv, severe combined immunodeficiencies (SCID) (including, but not limited to, 

X-linked SCID, autosomal recessive SCID, adenosine deaminase deficiency, purine 

nucleoside phosphorylase (PNP) deficiency. Class II MHC deficiency (Bare 

. v !^.; r u ^, r dr 0 me and ataxia telangiectasia), thymic 
lymphocvte svndromej, vv iskuu-Aiuncn ^ nuu " c ' 

hypoplasia, third and fourth pharyngeal pouch syndrome. 22ql 1 .2 deletion, chronic 



1 r\ 

iU 



15 



20 



25 



30 



,. .: P r-ii v-iller cell dolkicncv(NK). idiopathic CD4 I- 

, ym phocytopcn,a. immunodeficiency with predominant T cell defect , unspecified,. 
, ..„.._ i i^mnnndeficiencvofcell mediated immunity. 

LU1U UUSpV-v-i ucu iwiu".'"' 

In specific embodiments. D.George anomaly or conditions associated with 
DiGeorae anomaly are treated, prevented, diagnosed, and or prognosed using 
polypeptides or polynucleotides of the invention, or antagonists or agonists thereof 

Other immunodeficiencies that may be treated, prevented, diagnosed, and, or 
pro-nosed usine polypeptides or polynucleotides of the invention, andor agonists or 
antagonists thereof include, but are not limited to. chronic granulomatous disease. 
Chcdiak-Hwashi svndrome, myeioperoxiuu&c utuuwu.., ^ 
phosphate rhvdrosenase deficiency, X-linked lymphoproliferative syndrome (XLP). 
leukocyte adhesion deficiency, complement component deficienc.es (including C 1 . 
C2, C3. C4, C5, C6. C7, C8 and/or C9 deficiencies), reticular dysgenesis, thymic 
al^phoplasia-aplasta, immunodeficiency with thymoma, severe congenital 
leukopenia, dysplasia with immunodeficiency, neonatal neutropenia, short limbed 
dwarfism, and Nezelof syndrome-combined immunodeficiency with Igs. 

, -j:,-—* *u« ;™rvmnod^ieT.cies and/'or conditions 
In apreterrea emDoairncrn, m<- '^»"-'^ u " 

associated with the immunodeficiencies recited above are treated, prevented, 
diagnosed andor prognosed using polynucleotides, polypeptides, antibodies, and or 
agonists or antagonists of the present invention. 

In a oreferred embodiment polynucleotides, polypeptides, antibodies, andor 
agonists or antagonists of the present invention could be used as an agent to boost 
immunoresponsiveness among immunodeficient individuals. In specific 
, .,■„ nc'v-mrleotides polypeptides, antibodies, andor agonists or 

antagonists of the present invention could be used as an agent to boost 

„ , d roll nnH'nr T cell immunodeficient individuals, 
immunoresponsiveness among B cell andor i cen immu 

The polynucleotides, polypeptides, antiboa.es. andoi agonists oi anta = 

of the present invention may be useful in treating, preventing, diagnosing andor 
proanosin* autoimmune disorders. Many autoimmune disorders result from 
inappropriate recognition of self as foreign material by immune cells. Tins 

, ■ -. , eS n nP c^ lending to the destruction ot 

inappropriate recognition results in an inm.a.^ .es^on. ai~ 0 

the host tissue. Therefore, the administration of polynucleotides and polypeptides ot 



..... , ~. irl .culuriv the proliferation. 

,1 „ ...n inhibit an immune respond. i • 

*• ,l,VC " ,! " n " ' n celli mav be * <fTcc«« therapy i„ prevemmu 

. rr i,,, m ni!ivi<0 1 -cells, may 

differentiation, ui u.v.mo - 



autoimmune disorders 



nune disorders. prevented, diagnosed 

r „.. w , or disorders that may be trcaU.0. pre 
Autoimmune diseases or g of 

and or ^ » * :z :; e : : : :. „ M ; - 

Q f rv, e nresent invention include, but are 
T s m o (tzpus ervthema.osus. -*««• . 

wtowl n* sys. m. lhytoldltls . ^ thyroiditis. 

spondylitis, multiple sck.ro.is. , hr „ m bocvtopen,a. autoimmune 

. ■ ,„,,„,., h^rpoivtie anemia, tnroi . i 

., lltt ,immune hemolytic anemia, nem . . idiopathic 

„., ^ ulo i m munc neonatal thromDocy^. -a.-s 

thrombocytopenia purpuia. autoim ^ purpura , 

thrombocytopenia purpura, purpura! vulgans , myasthenia 

• r^rimsture s syndrome, Ftmpm^ 
aotoimmunocytopenia. Goodpasture dia betes mel.itus. 

• ^ v rfiw-we (hyperthyroidism), and msunn 
gravis, Grave s diseas, (hyp mat 

Additional disorders that are likely inven tion 

t , an ri'or dia-nosed with the compositions ot the in 
may be treated, prevented, and, or diag ^phospholipid 

■ t linrted to type II collagen-induced arthritis, v 
tnclude, but are not hm^d , >T mvoca rditis relapsing 

4 r^tiris aller-ic encephalomyelitis, myocarditis, i _ 
svndrome, dermatitis, allelic ™ hth almia 

• u ^ riicf^e neuritis, uveitis ophtnaimia, 

poK-ckondnns. humane heart d pu , m0 „ar y 

PO'-— ^:;„ D B r slonre. msulm depended diabetes mellitus, 
inflammation, autism, UuiHain tfarr , 

- — 5 'rr^retetTn kave an autoimmune component rka, 

may * ■ mued M sckrodermo wl ,h a„„-co„a S en an kod.es 

, nv en„on mcludc. hu a ^ „ uckar am , bo dies,, mixed 

5 (often characterized, e.g.. be ^ 
„..,,, m tissue disease (often characterized, e. = .. . 

s„„ nbonucleoprotein)). polymyositis (olton 
nuclear antigens (e.g., nbonuci v a „tiparietal cell. 

aval oemicious anemia (often characterized. e. = ., 0. 
nonhistone ANA . P- ^ Addison, disease (often 

mlc _ and ,n n c ^ , nfera „ ty 

30 char ac,enzed, e.g.. oy l um s!o meru,onephrr„s (often 
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/ , .k,„-v',T7'^ e " bv lizG and complement m 
complexes), nuiious. punptw.n. -■• 

, n.'rome lot'u-n characterized, e.g.. by multiple 

basement membrane). Sjogren > .ynurome ( ottu 

\ v \ <<< Rn diabetes meinlus ioutu 
... t :u.,.,;^ .,n,t or specific nonhistone ANA (SS-b)). aiaoci^ n 

tissue u - c - -i 

characterized, e.,. by cell-mediated and humora, islet cell ant.bod.es, and adrenergic 
dm „ reS1 stance (including adrenergic drug resistance with asthma or cystic l.bros.s) 
(often characterized, e.g.. by beta-adrenergic receptor antibodies). 

Additional disorders that may have an autoimmune component that may „e 
treated, prevented, diagnosed and, or prognosed with the compos.t.ons ot the 

... , , limned to chronic active hepatitis (often characterized. 

invention include, but -re not nmueu .... 

■ u;i;on- r-irrhnsi-? (often characterized, e.g.. 

e u bv smooth muscle antibouies), piiin-ry b , - 

J m Uochondria antibodies), other endocrine gland failure (often characterized e.g.. 

u r ;„ c« m< . rases) vitiligo (often characterized, e.g.. by 
bv specific tissue antibodies in some cases), vuiu 0 u 

■u r \ v-^rulitis (often charactenzed, e.g., by Ig and complement in 
melanocyte antibodies), vasculitis (pnen uioi 

vessel walls andor low serum complement,, pos.-MI (often charactenzed, e.g., by 
m vocardinl antibodies), cardtotomy syndrome (often charactenzed, e.g.. by 
Procardia, anttbodtes), urficana (often charactenzed, e.g.. by tgO and 
t0 WE, atoptc dermatttis (often charactenzed, e.g., by l*G and IgM anfibodtes to 
^ aslhma (often charactenzed, e.g.. by IgG and IgrM antthodies to ,gE), and many 
oiher infiamma.ory, granulomatous, degenerate, and atrophic disorders. 

fa a preferred embodiment, the autoimmune diseases and disorders andor 
condlt i„„s associated with the diseases and disorders reaited above are treated, 
prevented, diaunosed and/or prognosed using for example, antagonists or agonists, 
poWpeptides o, poiynucleotides, or antibodies of the present invention, to a 
referred embodiment, rheumatoid .rthriPS is treated, prevented, and or diagnose 
us , ng polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of ihc 
present invention. 

r , ij.nim erythematosus IS 

In another specific preferred embodiment, system,. ,upus 

neated prevented, and/or diagnosed using poLymucleotides, polypeptides, antibodies, 
and or agonists or antagonists of the present invention. In another specific preterred 
emb od,ment. idiopathic thromhocyzopema purpura is treated, prevented, andor 
diagnosed using polynucleotides, polypeptides, anttbodtes. andor agonists or 
antagonists of the present invention. 



- t - . nr ^.- r ...i ^mbo'limtmi I'-A nephropathy is treated. 
In unoliier specihe pr^iivu v.iiw.- ---- - 

i j wm;,!,^ noh nentides. antibodies, and, or 
prevented, and. or diagnosed using poKnueleotiues, poUpepu . 

;rtr pFrhp nrr^ent invention. 

a^OniStS Ul diuauutiuLj Ui ».v r i — 

In a preferred embodiment the autoimmune diseases and disorders and or 
conditions associated with the diseases and disorders recited above are treated, 
prevented, diagnosed and/or prognosed using polynucleotides, polypeptides. 
antibod.es. and/or agonists or antagonists of the present invention 

in preferred embodiments, polypeptides, antibod.es, polynucleotides and/or 

a invention are used as a immunosuppressive 
agonists or antagonists of the present invention a 

agenU ' Polvmicleotides, polypeptides, anfbod.es, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, proposing, and, or diagnosing 
diseases, disorders, and/or conditions of hematopoietic cells. Polynucleotides, 
polvpeptides, antibodies, and/or agonists or antagonists of the present invention could 
be used to increase differentiation and proliferation of hematopoietic cells, including 
the pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, 
and/or conditions associated with a decrease in certain (or many) types hematopoietic 
cells including but not limited to, leukopenia, neutropenia, anemia, and 
thrombocytopenia. Alternatively, Polynucleotides, polypeptides, antibod.es, and/or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the p.unpotent stem 
cells in an effort to treat or prevent those diseases, disorders, and/or conditions 
associated with an increase m certain (or many) types of hematopoietic cells, 
including but not limited to, histiocytosis. 

Mler-ic reactions and conditions, such as asthma (particularly allergic 
asthma) or other respiratory problems, may also be treated, prevented, diagnosed 

t . _+; / j. 5C rtf'thp invention. 

and/or prognosed using polypeptides, antibodies, or polynuc.em.cks oi - 

u f Mnrpnvpr these molecules can be used to 
and. or agonists or antagonists thereof. Moreover, these mo 

r ™ ^ nmnhvlaxis hypersensitivity to an antigenic 
treat, prevent, prognose, and, or diagnose anapny taxis, n. p 

molecule, or blood group incompatibility. 

,dd,nonallv, polvpeptides or polynucleotides of the invention, and or agonists 
or antagonists thereof, may be used to treat, prevent, diagnose and or prognose 



0 



.,, in . ;., c i..<j e but arc not limited 
,;.„... -.licr'ic reactions. Sucn allege r.aLW.i. 
.lE-nieuiaieo unci _ie -rm.-l.-ntides 
. ■ ,. i e a in specific embod.ments. poKnuekot.de.. 

to- ** hnia " muUUb - ' • . ,,;,s of the present invention may 
polypeptides, antibodies, under agonists u, ^ - • 

^nl uel-E concentrations in vitro or in vi\o. 
be used to modulate Lgt con agonists or 

v, ,reover polynucleotides, polypeptides, anttoodies. and u = c 
M • t h , V e uses in the diagnosis, prognosis, prevention. 

■ ... _r fhe n r «ent invention have uses in iuc 

°' "arorv conditions For example since poKpepudes, 
andor - - °™ « anJ or asoms , s or anUls onis,s 

antibodies, or polynucleotides of the in differenlia ,ion ofeells 

invention mav inhibit tne actuation, p.o.i 4 ^ nf and/or 

' th _ P molecules can oe ubcu ^< 

mv o,ucd ,„ an mflammarory response, tl. • 

- ^ and ac r ,n ":i r — a— m ,„ 

mcMe - but ~"cT^^ — * — «— * " 

««*• SCP " C * P : ierhaldv complement-mediated hyperacute rejection, 
refusion injury, endotoxin lethality, eomp bowe , disease , 

neP«,s. c,o k ,ne or chemohtne 1 ...respiratory 

Crohn's disease, over production etc. . _ mflamm atorv 

»i, nnH •illeravV gastrointestinal disurut-t, (e. 0 ., • - - 
disorders (e.g., asthma and M - tt «r. and breasr); CNS 

i ,■ \. „nrpr^ fe ^ aastnc, ovarian, iuii 0 , 
borcel disease,, ca ers (. ^ srrobe, traumatic brain 

disorders («.«, multiple ^ and Alzheimer's 

in) ury, neurodegenerative disorders ( t disorders (e.g.. 

" AIDS-related / ^' ^ £atdl0p „ bypass 

compilers,; as wel. as man, ^ ^ 

'~ ' J "» T mm d— ' - Int-a-reperfnsion ,,ury, Or,,s 

^rr«r— — - — iransp,im 

T V w' 1 

V 
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reJeCU ° nV ■ , fundamental defense mechanism, inflammatory 

Because inflammation ,s a fundamenu polvnl ,cleot,des, 

disorders can effect virtually any tissue of the ^ ^ or unionists 

lhereo , h aee uses ,„ the treatment 0 ussu sp 

lndu d,ng. but not limited to. adrenalins. aWeohus. an = ,ooh . 
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, • ■ 'i iti - tr'TIs cboleCVStl US. 

balanitis. blcphariiis.bronch.iis.i ) urs.u,..a.u,t.,. .-I 

-tMo .Wnvitius diverticulitis, 
chordUls coch iitis. colitis, conjunctivitis, cystitr, dcrmatit,.. 

..^.mitis. fibrosilis. folliculitis, gastritis, 
encephalitis, endocarditis, esopn^t.,, -a-. - 

■ tic hpn-itosDlenitis, keratitis, labyrinthitis. iar>n a ui-. 
.astroentenus, gingivitis, glossitis, hepatosplu mvocarditls 
; vm pha,vntis mastitis, media otitis, meningitis, metritis, mucin, myocarditis. 

' ■ ntls nephritis neuntis. orchitis, osteochondritis, otitis, pericarditis. 
™w 0 Mmis. mvnnmtib. nepnnub. 

' ■ \ - ti , oharvn-itis phlebitis, poliomyelitis, prostatitis, pulpitis, 
nen tendonitis, peritonitis, pnaryngm*, F . , /litic 

P • 1 • oitis sclcritis sclerochoroiditis, scrotitis, sinusitis, spondylitis, 

retinitis, rhinitis, salpingitis, sclentis, va . m itis. 

fr,„Hrtniti*5 tonsillitis, urethritis, ana va B nn 

, . ,v TO vu^ svnnaitis, tendonitis, ion* - 

steatitis. stoniatuia, s yno\ .u-, _ t :.w of the 
In spec.f.c embodiments, polypeptide anUDod.es. u . „ol.... 

, nveMion , 1. lg « « — StS dW. „ ^ M ^ 

pre ven.. andor ,ea, or g an tmnsptant ..econs and ^"^^l an 

.11 rWniction of the transplanted tissue mrou 0 n a 
reJ ec,,on occurs by bos, — ceil des.ruo. ^ ,„ 

immune response S,m,.ar,y, an rmmrrne response also m 
this case the foreign transp.anted immune celts destroy the host ..ssue, 

;,dcs jl*. o. <**- — -** or 

prolifcraiion. differentiation, or chemotaxis of T-cells, may 
P rVHD in specific embodiments, polypeptide,, 

preventing organ rejection or HD. spe ^ 
antibodies, or polynucleotides of the invention, and or agonists or 

cp n-irticularlv the activation, proliferation, 
that inhibit an immune response, particularly nreventm a 

• r -r _ ells mav be an effective therapy m pre% entin 0 
differentiation, or chemotaxis of T-cells, may 

r ;m vital allelic and hvperacute xenograft rejection, 
experimental anci-.iv. ^ , At ;j pc r>f the 

y . ^ivneotidcs antibodies, or polynucleotides ot me 

In other embodiments, polypeptides, an . nrnanose 

nrp useful to diagnose, prognose, 
,«nictQ or antagonists thereor, are useau iu u s 

' s ,c k „ess. post streprococca, g ,omeru,o n ephnr, S . polyartenus nodosa and 

complex-mduced vasculitis. lides and or ^onisrs or antagonists of the 

Pol-.pept.dca an.ibod.es, polynucleoudes andor a = o 
,nc-ent.on can be used ,„ .rear, de.ee and or preven, mfeebous agems. to ^ 
6> increlsl „ g the ,, m une response, pan.calarly inereas,n g ,e P 0 ■ a a 

ro inrT rells infectious diseases may be treaicu, 
and, or differentiation of B andor T cell,. 
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, 1V VMrcre:iWnv cither enhancmg an 
• . i T'ic immune rebpon.-^ ...a.. ^ 

ex,sunsin ' ' .,„., „r ; ,..tonists or antagonists of the 

po,ym ' ctoud£s - polyp T:i;:: i;;;;;:,:,;- ^ •* , ^ - 

application listing infectious agents. 



respons 
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enhances immune respons.% eness the preS ent 

!n another spectftc « used as an adjuvant ,0 

andior agonists or "^^^ , mmune respo nses ,na, ma y he 
enhance anti-viral tmmune responses. Ant includ e virus and 

, canned nsin g the com P os, t io„s 0^= — an =; n ^ ^ ^ ^ 
virus associated d,t,eus-s . ^ ^ an adjuvM to 

ta spe c,f,c embodiments, ihe compos, o a = fom [he group 

trance an inrnrune response io ■ ™*<^ ( ^ hepatltis B , ta 

• • r. \in^ meningitis, Dengue, tld v , «- r 

cons.sting of. AIDS, memn 0 inven tion are used as an 

0 anoiher specific embodiment, ihe compos.uons of h nv^ 

adiuvam <o enhance an immune response io a virus, disease, o s. 

J ■ , „ , f . HIV AIDS, respiratory syncytial virus, Dengue, 

front the group consisting of. H A nnuenZ a, measles. 

t „nnpsp R encephalitis, influenza A anu o, p 
rotavirus, Japanese B encep and 

cytomegalovirus, rabies, Junin, Chucunuun,a, - - 

a* 

25 vellow fever. -, n J ip< . D0 lvnucleotides 

• ln another specfic embodiment, polypeptides, anttbod, s p. 

• , Afrhe oresent invention are usea a. an a UJ uran. 
and or agonists or antagonists of the presen 

■ k r.n,l or anti-funaal immune responses. Anti Dactena 
enhance anti-bactenal or anti iun s inve ntion as 

,n,es that mav be enhanced using the compositions ot 
im mune responses that ma> associated diseases or 

30 an adjuvant, include bacteria or fungus and bacteria or embodiment , 

, pn ,.; q . known in the art. In specie ci 
SVTOpt „ ms described hcre.n or others ,no m tmmune 

the compositions of the invention ate used as an ad,u 



,. ., r ,,.a,niom selected from the group 

response to a bacteria or lungus. di.ea,,. o. 

, s . in „ of- tetanus. Diphthena. botulism, and meningms type B. 

^ = " - - IT u odir ^. rhe compositions of the invention are usee as 
In another specuic cniwouim. - 

f . .> K-irtr-rn or fundus, disease, or 
an adjuvant to enhance an immune response to a bacteria B 
anaujuvaii r holerae Mycobacterium 

svmptom selected from the group consisting ot. ,,*.«* cW— , . . 

lU, ™ ni » gl " dlS - xiaen . 

' , , Grouo B streptococcus. SAig^a W .. Enterotoxigenic 

Streptococcus pneumoniae. Group B ep 

r ,,../, and Borrelia burgdorferi. 
F*rhrrichia coli. Enterohemorrhagic t. con, auu 

Escherichia to nolvD eptides antibodies, polynucleotides 
In another specific embodiment, polypeptu - 

:ui adiuvant to 

r>r vmnistsor ammonias of the present mvemion .... . 

and. or agonists or. _ respon ses that may 

enhance anti-parasitic immune responses. Anti-paruMlic tm 

eln ed u,n» toe composunons of the invention as an adjuvant, mchtde parasHc 
I " 1 lltated leases ot scorns descr.bed h etem ot ot.etee.se ^ to 
1 1 b spectfic entbodtments, the composes oi the invention ate used as an 
ad) „ vant to enhance an tmmnnc tesponse to a ^ ^ „ 

embodiment, the compo 5 it,ons of the tnvennon are used as an ad.uv 
, mm „ne response to Plasmodium (maiaria, or Letshmanta 

s^^=— — --rnr ,fc * 

for example, by prevent the teenntmen, and aenvanon of mononuclear 

'"other speed, enrbod.ment. polypepudes, annbod.es. poiynucieorides 
-*r ayaomsts or amagomsts of the present mventmn are trsed = 
; acnerattou of annbodies to inhibit or enhance immune med.atcd response . 

polypeptides of the invention. 

I„ one embodiment. polypepttdes, anfbod.e . p 
or antauomsts of the present mvention are admtmstered to an ammal (e.„ 
^n.namster. gumea pig, pigs. m,cro-p,, chic k =n. cameh goat. 
0 d oa, cat. non-human pnmate. and human, most preferabiy - - 

i mm „„e system to Produce mcreased q uannt,es ofone or more annbod.es ,e.,. . 
kA . UM. and IgE ,. to induce htgher affimty unnbody prodncnon and 

w ' — ' 



immun 



, , , . .,, ... ...;,.,,,;„„ (e l-( I. I-'A. IuM. and lgl£>. and. or to increase an 



csent invention are used as a stimulator of B 



immune response. 

,„ ... r „,_ ^iflr embodiment, polypeptides, antibodies, polynucleotides 
and. or agonists or antagonists of the pre: 
cell responsiveness to pathogens. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and. or agonists or antagonists of the present invention are used as an activator ot T 
cells. 

I wrinr embodiment polypeptides, antibodies, polynucleotides 
[n another specitic emuouiuiciiL, h \ 

;« VPr t;,>p nrp n^cd as an aeent that 
and or agonists or antagonists ot me prcsem ,,.vci - 

elevates the immune status of an individual pnor to their receipt of 

immunosuppressive therapies. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to induce 

higher affinity antibodies. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to increase 
serum immunoglobulin concentrations. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and/or agonists or antagonists of the present invention are used as an agent to 
accelerate recovery of immunocompromised individuals. 

In another specific embodiment, polypeptides, antibod.es. polynucleotides 
andor agonists or antagonists of the present invention are used as an agent to boost 
immunoresponsiveness among aged populations andor neonates. 

In another specific embodiment, polypeptides, antibod.es. polynucleotides 

and or agon.sts or antagonists of the present invention are used as an immune system 

i „ f .. Ar 0 f^pr transplants 
enhancer pnor to. during, or after bone marrow transplant anu.u, o.he 

(e „ alloeeneic or xenogeneic organ transplantation). With respect to 

transplantation, compositions of the invention may be administered prior to, 

, concomitant with, andor after transplantation. In a specific embodiment, 

impositions of the invention are administered after transplantation, pnor to the 

be«innin« of recovery of T-cell populations. In another specific embodiment. 



, P - first administered alter transplantation after the 

compositions (j[ 111 

« of recovery of T cell populations, but prior to full recovery of B cell 



beginning 



populations 



) 



[n another specific embodiment, polypeptides, antibod.es. polynucleotides 
and,or auonists or antagonists of the present invention are used as an agent to boost 
im _ P onsiveness among individual having an acquired loss of B cel. function. 
Conditions resulting in an acquired loss of B ce.l function thai may be ameliorated or 
tr eated bv administering the polypeptides, antibodies, polynucleotides and/or agon.sts 

' . inc!ude but are not limited to, HLV Infection, AIDS, bone 

or antagonists theieot, incmae, lhu a. - .i. 

marrow transplant, and B ecu enruuu >,»v<*~,— •• • 

,„ another specific embod.ment, polypeptides, an.ibodtes, polynudeottdes 
and/or auon.sts or an.agon.sts of the present tnventton are used as an agent to boost 
imnaunoresponsiveness among indivtduals having a tentporary immune deftetency. 
Cond.ttons resulting in a temporary immune defieteney that may be ameltorated or 
tr ea,ed bv admimstenng the polypeptides, anttbod.es, polynttcleoudes and/or agon.sts 
or antagonists thereof, molttde. bu, are not limited to, recovery from viral infoet.ons 
(. . influenza), oond.ttons assoctated with malntttn.ion, recovery from mtecttous 

■ ■ ♦ i ctrpQr; recovery from measles, recovery 

mononucleosis, or conditions associated with stress, recovery 

from blood transfusion, and recovery from surgery. 

In another specific embodiment, polypeptides, antibodies, polynucleotides 
and or agonists or antagonists of the present invention are used as a regulator of 
antl „en nresentation bv monocytes, dendritic cells, and. or B-cells. In one 
embodiment, polynucleotides, po.ypept.de, antibodies, and/or agonists or antagonists 
of the present invention enhance antigen presentation or antagonizes antigen 
presentation in vitro or in vivo. Moreover, in related embodiments, said enhancement 
or antagonism of antigen presentation may be useful as an anti-tumor treatment or to 

modulate the immune system. 

,„ another spectfic embodiment, polypeptides, anrtbod.es. polynucleottdes 
and/or auomsts or antagomsts of the present invention are used as an agent to d.tec, 
an mdMdual's .mmune system towards development of a humoral response (,.. 
TH2) as opposed to a TH1 cellular response. 
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, mhodMI t nolvpeotides. anubod.es. polynucleotide 

In another specific cmnou,u,„i.t. r ... , . 

• , ■ ,,f the present invention are used as a mean, to indue 
.. . ., , on i<ts or antauonists ot tiie piesem 

Lindu ' " " " " . T , k . ;, mn „. „sceot,ble to unli-ncoplastic agents. For 

iumor proi,feruuon t* ^ « ^ « » 

examp ,e. multiple myeloma ,s a s o 1 ^ _ 

virtually all antineoplastic regimen,. It th.se 

MKitltv nrofile would likely change, 
ranidlv their susceptibility promt ; . 

' In another specific embodiment, polypeptides, antibodies, 
, . , ... or anla , 0 msts of the present invention are used as a stimulator ot B 
and/or asonist, or anu a c - MDS chronic lymphocyte disorder and/or 

cell production in pathologies such as AIDS, chronic ..... . 

r,,mmon Variable imnmnodificiency. 

another specie enrbodrmer, po, W ep„des, a,—, 
nnd,„r ^ or antagonrsts of*, P— mvendon are used » a therapy fo 

defect. h another spec,, =s an— ^ ^ 

polvnucleortdes and/or agonrsts or antagontsts of the present 

„„, 0 f bone marrow samples pnor to transplant. 
P til specie embodnnent, poiypepttdes, anttbodtes. pontes 
an^or a g o„,s,s or antagonrsrs of the present invention are used as a gene-based 
lherapy for genertcaiiy mhented drsorders .suiting in 

^ ^ - ° bSe "t m " od^ I eieottdes 
in another specific embodiment, polypeptides, antthodtes, poly 

■ ,« „r the nresenr invention are used as a means ot 
and/or agonists or antagonrsts of the present 

u . t« H.-fpnd against parasitic diseases mat c 
activating monocytes/macrophage, to duend a.ain P 

monocytes such as Leishmania. polvn ucleotides 
In another specific embodiment, polypeptides, antibodies, poly 

• to nf the nresent invention are used as a means ot 
and/or agonists or antagonists ot the presen 

re .ulatin, secreted cytokines that are elicited by polypeptides of , - 

' another embodiment, polypeptides, antibod.es, polynucleotides^ 
agonists or antagonists of the present invention are used m one or more of th. 
^.cations deenbed herem. as they may a PP W to 

hl another specific embodiment, polypeptides, a, - P - 

• , ,r,h* nresent invention are used as a means ot 
and or agonists or antagonists ot the present 
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^. . . T , nts or self. Examples ot 
blocking various aspects of immune responses ^ ^"^^ ^ une ^ may 

r , in which blocking ot certain dbp^ 
to es or conditions m .M - ^ » well * 

be Jesired include — « ' d , sea , c ,„ Jurv and 

i ■„ .lWcnes inflammation, bowel urease, . . 
immunoresponsiveness to skin alleges. 

• f the present invention are used as a therapy fur 
and or agonists or antagonists ot P autoim mune 
oreventm . the B cell proliferation and Ig secreuon associated 
pnAcnuiis, i . rr , lirnnrn S vstemic lupus ervxncin 

leases sad, * idiopathic thromPocytopenn. pa.,.- ■ . 

,„ and multiple sclerosis polvpeptl des, antibodies, polynucleotides 

ta SPeC "' C ^ t he P e sent tnltton are used as a tnhib.tor of B 

a „,,r agonists or antagonts o( ^ arc „ 

andorT cell mtarationiP endothelial ce, .„ immune responses, and 

or cognate responses and is useful, for example ,„ disrupt 

blocking sepsis. nn t.hodies polynucleotides 

u -n.-it-c embodiment, polypeptides, antibodies, p . 
In another speuf.c cmDc ther ^ 

an, or agonists or antagontsts of the present ^Z^on* 
e hr „„,c hypergammaglobulinemia evident re , al ed 

r ja.^^minpd si^miflcance (Mtju^j, 
gammopathy of undetermined s. 0 

In another specthc enroc , mn loved for instance 

■ ,- ,f the oresent invention may be emptoyeu 
antlor agonists or antagonists ol P „ fmacro pha-es and their precursors, 

to tnhihi, polypeptide chenrotavis -^-J^^ c ,„ activated 
anJ of neutrophils, basophils, B iyrnphocy cs . ^ 3 „d chrome 

- COS c,oto,,c X ceiis and natural er ^ ^ ^ ^ 

in „y and infective diseases amp ^ 
her e,„ and include multiple selero . ■ ^ „ antagonists 

The peptides, ammo , ^ ^ ^ h>p e,cosinoph,„c 
of the present invention may abo be emp . ^ 
sy mdrome by, for eaample. preventing eosinophil produc 
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, vnin ,;,i.- s mnhodie,. polynucleotides 
In another specific embodiment, po.vpv.pt.ov. 

, L.onists of*, prcscm invention arc used u> enhance or u-»b« 

ana or agonic 01 aina_vu 

complement mediated cell lysis. 

In another specific embodiment, pol^ — 

,nrihodv dependent cellular cytotoxicity. 

n a other specHc embodiment, polypeptides. — ~ 

■«« of the oresent invention may also be employed tor 
and-or ngontsts ot antagonists ol the presc in [he anery 

matins atherosclerosis, .or example, by preve ,g -C - 

^ .n another s P ee,,c etnbontment. po.ypeptides. annbodies. — 
md „r a g o„,s,s or antagonists of the present invention mav be emp.oyeu to 
respiratory distress symdrome (ARDS). polynudeo ,,d«s 

[n a „ olher spec , flc e— » - i0 „ may be usefu, f or shmu.atmg 

wound ana tissue repair, - ,„„,„, and antagonists ot 

vascld a, or .emphatic diseases or disorders. Additional* a = cn 

lhe invention may be used to stimulate the regeneration of mucosa, . ea 

In a specific embodiment, po.ynuc.eottdes or ^^^Z^ 
.hereof are used to diagnose, prognose, treat, and or prevent a disorde ch 

or a-nuired immunodef.ctency. deficient serum immunoglobulin 
by pnmnry or acquired tmm dvsfuriC tion. Moreover, 

pioducon. recurrent infecttons, andlor immun sy *™ dy ^ 

polynucleotides or peptides -^.^ ^ bW , ome 

an , or any disease or disorder or eondiuon associated ^ ^^ J^ 

immune deficiencies, HIV dise^e, . 

■ u ^itic meningitis herpes zoster (e.g., severe p 
roniunctivius. pneumonia, hepatitis, menin = ms. f 

j 0 conjuneuviu \j i-.-nrArr*. that mav be 

-,-ct,~ r-»mii Other diseases and disorders , 

zoster), and or pneumocysti, camn.utn 

i i ^ r trp-ued with po vnucleotides or 
prevented, diagnosed, prognosed. and or treated P . 



i , n ; s „ of th c present invention include, but arc not limited to. 

polvpeptiUes.anduiagon.se>'- -, 

HIV infection. BTLV-BLV infection, lymphopenia. pha g oev.e bacterid, 
. , .: ,,„,., .hromboevtooonia. and hemoglobinuria. 

t ■ i . nA |,. npn t ; ( ies antiboaies, ana or 
In another embodiment, polynucleotide,, polypeptides. 

, ni -k of the present invention are used to treat, and or diagnose an 
'iann sts or antagonists ot me prebcm 

common v^.« — «^ ^ ^ ^ 
, , ,• • •• ,„H "nrnmred hypogammaglobulinemia ) or a 
as "acquired agammaglobulinemia and acquired nvp 0 

subset of this disease. , 

, , nnlvoeotides antibodies, and or 

■ ■- .„ h ,.i;p,<>nt no vnucieotidei, poi »pep-cc_. .1 

4 . . .. in .. rr »;.,n m-, v be used to diagnose, prognose. 
a „onists or antagonists ot the present invert ~> 

p ;.en, a„d,o t canoe, „ neoplasms ,nc,ud,n s immune eel, or immune - 
^ cancers or neoplasms. Examples of cancers or neoplasms .ha, may be 

prevent ^ « * "T^ ^ 

lomsts or an,a s on,s, S of the present mvention induce, bar are no, .tmited to, 
; v ,,o g enous leukemia, chrome myelogenous leuhemia. Hodg.ths disease, non- 

w« — mem,a ,all) chromc '™r, y r,- f o,.ed 

^em,. plasmacytomas, multiple myeloma, Burton's lymphoma, BV — - 
diseases, and/or d.seases and disorders described in .he sec.ion .nutled 
■•Hvpetproliferative Disorders" elsewhere herein. 

' ,„ another specif, embodiment, peptides, annbod.es, polynucleotides 

•c, nf the oresent invention are used as a therapy tor 
and or aaonists or antagonists ot the present 

decr-asin* cellular proliferation of Large B-cell Lymphomas. 

Another specific embodiment, polypeptides, antibodies, polymucleoudes 
, . • ann ,omsts of the present invention are used as a means of 

• , i n f B cells and W assoc.ated with Chrome Myelogenous 

; decreasing the involvement of B cells anu i 0 a 

Leukemia. ^priori are used as an 

[n specific embodiments, the compositions ,u m„ mv.n 

ncivfness amon- B cell immunodeficient individuals, 
a^ent to boost immunoresponsiveness amon_ 



such as. for example, an 



individual who has undergone a partial or complete 



pie. binding and or inhibitory 



0 splenectomy. 

antagonists of .he invention include, for exam, 
aniibud.es. anttsense nucleic acids, nboayrues or soluble forms of the polypeptides o, 



' )_ 



Fvimple Agonists of the 

the present invention (e.u.. 1 v. iu.,.«-n , •• - 

^ for otampic. or stimuhitory MM.. * •"«• 

. , » - a Fvunnle 9) po vpeptiues, 
P.< tnsu.n proteins; see, e.g., bxampic n. \ .\ \ 
ot the poivpepuutb U-5 • - - ■ i 

a „„h„d,es. pulynockoiHles »* * «*. <* * ~ ^ 

ma y be employed ,n a compost.ion ** a phanmaceutically acceptable cam., a.,., as 

described herein. _ 

ln another embodtment, polypeptides, anttbodtes, polynucleotides ana, a. 

agists or annrgonisrs of the present tneetttton are admtntstered to an untma, 

,,,,,,„„ ij,.ed above, and also including transgenic 
/, pr i 1H iina hiu not limited to, those iisixl 

('"<•"■<-'"=■ 01 . . . .,, „„„< ,„,,h,„lv molecules or having 

, animals) incapable of productng luncttona, end^.a™ . - 

an otherwise compromtsed endogenous tntmune system, but which ,s ^ 
producing human tmmunog.obubn molecules by means of a reconstituted or paraa,, 
r eco„s„.r,.ed nnmune system from another anima, (see, e.g., published CT 
Application Nos. W09S.24S93. WOr963dOP6, WO/9633730, and VVO,91,0,4„. 
5 Administration of polypeptides, anubodies, polynucleondes and/or agonists or 
r ,„„n of the present invention «o such an.muis is useful for .he generation of 
^clon:, antibodies again, .he polypeptides, annbodies. po.ynuo.eopdcs and or 
aeontsts or antagonists of the present invention in an organ system listed above 

90 Rlnod-Related Disorders 

Thc polvatttclcoudes, po.ypepttdes, annbodies. andor agonists or antagonists 
of the present invention may bo used to modulate hemostatic (the stoppmg o, 
bleeding , or thrombolytic (Co, dissolving, activity. For example, by increasing 

„ . ombolvti tivitv polvnucleottdes or polypepudes. andor agontsra 

hemostatic or thrombuivtu- ac >- r „ 

, 5 or antagonists of the present invention couid he used to treat or prevent bloc 
" conation dtscases. disorders, and. or condihons (e.g.. afibrinogenemia aero 

deficiencies, hemophilia), blood platelet diseases, disorder. *o, . - 

r ~, (mruerv or other causes. 

• \ ^r- u-nnnfk resulting from trauma, bur^tiv, ui 
thromboevtoperua), or wounds resume 

Mretnativelv. polynucleondes, polypeptides, antibodies, andor agonists or 
30 antagomsts of the present inventton .bat can decrease hemostatic or thrombose 
act ,; v coul d be used to tnhibi, or dtssolve clotting. These molecules could he 



import antintho t rcatmcmorprcvem,onon W a,t ^ < - 



scarring 



10 



15 



'• . ,.. r .,..,.„ H ;.i.- nolvneDtidcs.anubod.es. and. or 

[n specific embodiments, tne po.ynuv..-t , v .. • 

of the present invention may be used to prevent, diagnose, 
agonists or antagonists ot the present rhrnmhosis 

i - .,rtenal thrombosis, venous thrombose. 

pr o,„ose. undo, near rhromboa.s. ' ■ 

lhrum bocmbolism. pulmonary embohsm, - 

lBnsi en, ,sch=m,c auacla unsuable a„ g ,na. In specibc embcd.men,, the 

. , i f nr rhr- prevention ot -collision im i 

present invention may be u,cu ao. F 

•if -rinrocedural thrombosis as might accompany - 
.educing the risk ot penpr eeUurc 

procedures, for reducing the nsk ot str a ^ 

nonrheumafic atrial fibrillation, for reducing the risk em 

P , limited to the prevention ot occlusions in 

nresent invention, include, but are not limited to, m p 

P , , vr ,.. (e „ intravascular canulas, vascular access shunts in 

extrcorporeai device, (e. a ., ^ , rdio nulmonarv bvpass 

hemodialysis patients, hemodialysis machines, ana caro.op 

maChmeS) ' „, nt a oolvpeptide of the invention, or polynucleotides, 

in another embodiment, a poiypepuuc ^ 

„ or a„ t a.on,s, S corresponding » .hat polypeptide, may be used Co 
-bod.es, ° g0mStS ' « 2 " ; , rd , 0 , lrea , leases and disorders of.be blood andor 
pre cen,, ura^o, «*• « wfeh , he polypepudt of «be 

b ,ood fonrnng organs aasocrared nh _ 
invenuon ,s expressed, including one. two, three, lour , 

i o rrUQiie Distribution Library Code), 
in Table 1 , column 8 ( I issue Dirt, ^ 

5 The polynucleotides, polypeptides, antibodies. 

t - n mav be used to modulate hematopoietic activity (the 
of the nresent invention may be useu .,-tibodfos 

0t P , „ , For example the polynucleotides, polypeptides, ax.tibo 

formation of blood cells.. For example. P. 

• te nf the nresent invention may be used to meic 
and or agonists or antagonists of the prcs.n en , throc vtes 

i0 , yraph „c,es ,B or T c=Hs,, an,*, lis , P m „ y ofWood 

m as. cells, macrophages, -and platelets The ab.l t. 

cclls „ r subse, of blood cells may be useful in the P revenuo„, dc.ecnon. . 



10 



■u ,i hclow Alternatively, the 

.-♦j.-i.^- -inn bodies, alKL U! a r 

polynucleotides. poKpcpLuc, sub sets of blood cells. 

i , n ,. rt j r 0 decrease Uic 4^ i »v - - 
present invention may be u^u. ■ mve loid cells (e.g.. 

ab ,„ry to ; ^ m , or , reatmcnI oneu*ocyaoses, seen as, „ 

in the prevention, detection, uia = 

example eosinophilia. agonists or antagonists 

The nolvnucleotides, poWp^pt^s, dv , C rasia. 

of t he present inv.n.ron may be use, P WooJ ^ or amoul „ „l 

« are coitions m tvh.cn the n„mb= ^ ^ 

• fKnt miries oxvgen) m them is oeLu 
hemoglobrn (the protem that carries . = duction , or increased 

W — by — « tld l, ^epUdes, anrrbodres, 

red bloo d c=U action ^°^ 2!Z^ may be use,, ,n rreatmg, 
' anrl'or agonrsrs or antagomsrs o h P ^ ^ ^ ^ of 

prev =n lmg . andor ^ ^ es , am ,o, agoarsrs or 

diagnosed by .he polynuCeo.rd p J P ^ 

— ° f - ^ mV c : I r lu, s,dero b ;ashc anemra, idropathic 

:0 purred srderobUs.tc anemra, r P ^ aplastic anemra, 

anemra, (vUamm B.2 dehcrency, an o m , croang ,o P ath,c heme,- 

hOTolyl ,c anemras <e, — >o * ^ 

— - PMMyS 7' "Lists or antagomsts the present rnvenrion nray 
polypep „de, ^ anemras assocared terrh drseases 

including but not limited to, The 
cancers, lyntphomas. chrome rena, drsease and ^ P ^ 
p o,>™,c,co„des. po.ypep.rdes. anubodrc, ^ an =m,as 

pres en, mvenuon may be «^»«^ wi* merhyidopa, dapsone. 

30 «** f ™ *«• — ' ; po.ypeptrdes. annbodre, and or 

and or sulladrugs. Addmonally, rhe pel. - pre vent,ng. 

r orient invention may be useiui 
agonists or antagonists of the present m 



. . . . ,i rn l Hood cell architecture 

, ,. i,,, n osin" anemias associated xMth anm.imal 

and 01 diagnosin- i-, f , rri 'itarv ell ptocvtosis. 

glucose-5-pacphat. deh,d ^ 

The polvnucleotides, polypeptides, antibou 

■ -he useful in treating preventing, and. or u.agnos.n. 

ofthe present mvenuonmav be usetulm hemog lobin 

. jlQbn ^normalities, (e.g.. those associate* with sickle 

nemogiobm -Da^i.i disease) Additional iv, me 

, c r rlUense and hemoglobin b disease;. 
C disease, hemoglobin S-C disease, - anla . 0 nists of the 

nucleotides, polypeptides, antibodies, and,, agonists , 
F 0l / ll " u r ■ r ^„.^ino nreventin>i, ana 01 uv- 

present invention may oc useful m u ^ 

. r „ ;t „H 'n muior and minui ium..a — -i- r - 
thalassemias, including, but no. I.m.teu ,c tju 

1 md ^'"t'L polvmuoleoddes, polypes, ant.bod.es, «*- 
in mother embodiment, trie poiyim 

In anoineL cu n c e ful in diagnosing, 

r^fthenresent invention may be usetui in u 0 

agp ms, S ot anta S on,srs o, the - ^ no, bmued 

t0 , — .opent (e o ^ hcredltary plat*, disorders 

thrombocytopenio ^ ^ „*y-PudlaK 

<■*• S, ° raSe P0 °' I dysfunction thromboasrhema, and Betnutd-Soul.er 

svmdromes. thromboxane A2 dystunco hemop hel,a A or Faetor 

s> „. bemol— JLo 
VII deficiency and Chnstmas d.sease or Faetor 
Hemorh ha s ,c Telangrecrsra, aiso known as Rendu-Os * ^ ^ 
putpura (Henoch Sohomem purpura, and — = ^ - ^ „ 

The effect of the poly—e, po P • ^ mM>jtott4 

anB3 onts, ol the present tnven.ron on the u.outn , • ^ 

- -> - - *- - —.m . 

— ' 1 IcT tfi ecalctfied acuoated c,o„m s t,me, or 

(aPTT). the activated clotting time (ACT), the 

the Lee-White Clotting time. dvs function. Thus, in 

- 1 varietv of druss can cause plateiei u. 
Several diseases and a v aneiy _ 

lt the polvnucleotides, polypeptides, antibod.es, and a 
a specific embodiment, the polynu (liaimosin a proposing. 

r , nrp ,., nt invention raav be usetul m diagnosin = , t ~ 
or antagonists ot the present in\ .... - - dvsfunction 
preve „~ n, andor irea.ine acu,u,red platelet dys.uncnon suoh pU. . 



0 



25 



30 



,.: . ,,i 0P vi cirrhosis of the liver, and 

■ , ..;,ine- failure, leukemia, muitipu. „....oi 

assoc , a , d „,„ j„,u 

• , . prvtbcmatosus as well db piaiei^ U- 

svstenne lupu^ er\ir.L 

■ tl riHoouime. nonsteroidal anti- 

— - lrea,m " ra 7". ' '~ a „d pen,,,!,,, ,„ htgh doses. 

— " ^ <- " nUS ' P ^ , ; ; wt L. antibodtes. -U, 

In another embodiment, the polynucleotides, polyp p 

, ,f ,he oresenl invention may be useful m diagnosing, 
agon , sls w » ag on,s,s o, be ses^u * « 

pro gnos,ng, preventmg, under treutm Leul0p en O 
ass oc,r„ed with mereased or decreased numbe o 

, „ K „ r n r , v i M t,» blood cells decreases neu 

occurs when the numb.ro, a. a 

,t limited to neutropenia and lymphocytopenia. A 

include, but are not limited to. leuko cvtos»s. The body 

, • ui i -»»iu mmDured to normal is known as ieu^ , 
number ot white blood .ells compared Thus leukocytosis 

1 numbers of white blood cells during infection. Thus, 
generates increased numbers h Alt ernat.vely. 
ma v simplv be a normal physiological parameter that reflec 

k indicator of mjurv or other disease such as cancer. 
i^„i^^vrn<;is mav be an incubator ui 

I s. mcbrde bur are no, bm.red ro. eosmopb.ba. and accumuUtons of 
. ,„ .pe n fie embodiments, .be polynucleotides, polypeptides, 
macrophages. In ,pe-thc ;„,..„,;„„ ma v be useful In 

nnnbodres. and/or agonists or antagontsts 0, toe ptesc, UK, 

d.aenostng, prognostng, preven.tng, andfor treating leukoma. , , her s ^ 
enabodtmenrs, rhe polynucleotides, polypes, antrbodres. andror ay. s 
a „tagon,s,s of the present — may be useful m drugnos.ng, prognosm, 
prevenIins , and, or ^««~ ^ „ ^ ot wh ,,e blood cells, 

or mavbe a specitic aepieu^i . F a u 0 nists 

nolvneotides, antibodies, ana or d 0 j 
specific embodiments, the polynucleotide,, polypep nro , nosin . 

■ u ,f the orient in vention may be useful in diagnosing, prognose 

5 ^ antaS ° : ot a n. decreases in neutrophil numbe,, known as neutropenia, 
nreventinu, and or treaun 0 ^ , 
N w nias that may be diagnosed, prognose, prevented, and. or trea e 

.. .ihnriies and/or auonists or antagonists ot the 
polynucleotides, polypepttues, antibodies undo a „ ranuloc>losls . 
pres en, inventton tnclude, but are not limited ro, tnfamrle genettc 
;0 Ltlta, neutropenia, cychc neutropenia, neutropentas resu „ng ^ 

■ < on vinmin B 12 deficiency 01 tolic aciu 
with dietary deticiencies (e.g., Mtamin a , nTibl0tlc 

^ntoH with dru" treatments (e.g.. antibiotic 
neutropenias resulting from or associated with dm. 



, .... H- ( Mv> niK l,. m-atment. anticoagulant treatment. 

re-imens such as penicillin treatment. 

anticonvulsant dru,s. anU-thyroid drugs, and cancer chemotherapy), and neutropenia, 

.. • ...... _ — rWrm-.tion that may occur in association with 

resultm" trom incicuseu n«-uii^.... 

some bactenal or vara, mfect.on, allerurc disorders, au.ounmune diseases. cond.no* 

• ■ , , u jn |„ n ,„i cnleen (e » Feltv svndrome. malaria and 
in which an individual has an enlarged spleen l,e. = .. . . 

sarcoidosis), and some drug treatment regimens. 

The polvnucleotides, polypeptides, antibodies, and- or agonists or antagonists 
of the present invention may be useful in diagnosing, prognosing, preventing, and or 

j nnmht-r^ of B and/ or T Ivmphocytes), 

tr . vlt ; n , T K-.phocvtnnenicis (decreased numotrs ol n an - , 

f-V~*-~ ^r- -.ccAri'itPi I With StrCSS, 

mclud.no but not limited lymphocytopenia resulting tru... o. — - 

, , a Hn.a treatment with corticosteroids, cancer chemotherapies, 
drug treatments (e.g., drug treatment 

anenfor rad.at.on rherapres). AIDS .nfecnon and/or other diseases srreh as. for example, 
carreer rheumatoid arthm.s, system.c lupus erythematosus, chrome rnfeerrons. some 
viral rnfeerrons and/or hered.tary drsorders (e.g., DrGeorge syndrome, Wrskorr- 
Aldrich Svardome. severe eombraed immunodeficiency, ataxia tefang.ec.sta). 

The polvnucleorides. polypeptides, aa.tbodrcs. andor agonists or antagon.ses 
of the present invention may be useful in dragnosing, prognoses, preventing. anchor 
treating drseases and drsorders associated rv.th macrophage numbers and,or 
macrophage function incladtng, bu, no, limi.ed to, Gaucher'* d.sease, Ntemann-P.ek 
drsease, Letrerer-Siwe drsease and Hand-Schuller-Clmsnan disease. 

I„ anorher embodtment. the polynucleotides, polypeptides, anttbodres. andor 
aaontsrs or anragontsrs of the present invention may be useful in dragnosmg 
proanostng, prevetrtmg. andor trea.tng drseases and d.sorders assoctared w.m 
eosinophrl numbers and or eosinophil functtcn mcludurg. bu, not Irmrred to 
.diopathic hypereosinophtlic syndrome, eosinophrlru-mya.gia syndrome, and Hand- 

Schuller-Christian disease. 

In vet another embodiment, the polynucleotides, polypeptides, antiques, 
and or agonists or antagonists of the present invention may be useful in diagnosing, 
prognostn, preventing, and, or treating leukemias and lymphomas including, but not 
) hmued uJacute lymphocytic (lymphpblastic, leukemia (ALL), acute myeloid 

, nn„, mveloblastic or mvelomonocytic) leukemia, chronic 
(mvelocvtic mvelogenous. myeiooiasuc, u. . 

■ , , • < R rell leukemias T cell leukemias. Sezary syndrome, am 
lvmphocvtic leukemia (e.g., B cell leukemias. 



, . . i „,,,„(• (v* "f'UHlloC VtlC ) 



myCOS ' S fl,ng0 ' JeS h , , ,„ tbe polvnucleottdes. po.ypepttdes. unnbodtes. and * 
In other embodiments, tne poiym 

• of the present invention may be useful in diagnosing, 

— r?r:2ES:- 

.„, cr ,wlobulinemia, Waldenstrom > macio^ioo 

Raynaud's phenomenon. antibodies and/or 

!n other embodiments, the polynucleotides, polypeptides, antibod 

• ts of the present invention may be useful in treating, preventing, 
qaonists or antagonists ot the prcbeiu 

acme myelofibrosis, agnogentc myclod metaplas.a, 

pnnMrv - s K „„ d a y — : ; an4 , r 

In other em „s. tne polynucleotides po^ypepuJ" — „ 
agonists or antagontsts of the pcesen, tnventten may be useful 
surgery , ,o inccease blood cell product™. 

In otber embodtnaents. ,he potynuclcottdes. po.ypep udes, anttb 

, netful as an auent to ennaii^c 
- i . ar1 t : n ,font 10 r mav be useiui a^ an 
agonists or antagontsta ol tne present .mention . . 

.be nrieration, phagocytosts, superoxide productton, anttbody dependent 
cyto ,; x , clty of neutrophil eostonophtls and ^ 
to other embodtntenr, the polynuceohues, po»pep odea 
5 asonisls or antagon.sta of tbe present tneenrton nray - 

the „ umber of SKm cebs t„ Ration pnor to stenr ecfi h » ^ 

„, invention mav be useful as an agen 

agonists or antagonists ot the present invention m . 



cvtokine production. 



n.^tM^^ -intihodies. and. or 
In other embodiments, the polynucleotides. po„pc P t.u.s. an . - 

..... of the present invention may be useful in preventing. 

aeonists or antagonist ui an- t- 

duiunos.ng. und er treating primary hematupuu.- 



0 



Hvppr prnliferati vp Disorders 

ta c e«a,„ embodiment po^ucleorides or polypepodes. or agonrsrs or 
^onrsrs of ,he presen, invenhon can bo used ,o ,,ea, or de,ec, hyperpro ,era,,ve 
oiso decs, including neoplasms. Polynucleoodes or polypep.ides, or agon,s,s or 

. . .. . ., .^Kf-mtion of the disorder 

anla . a oms,s of rh. p,ese,„ invennon w mhib,, rha p.ohferanon 

thro :,,„ d,recr or ,nd,rec, in.eracons. Ahematively, Po.ynuceoudes or p - - 
ononis, or antagonist of rba presen, mvenuon m a y probfarara orbar cells »h,ch 

can inhibit the hyperproliferative disorder. „„ MsiM 
for example, by increasing an immune response, par„au,ar, y increasing 

antlg e„,e q ua,i.ies of.be hyperprobfetabve disorder or ^J^* 

, ,- ■ t hvneroroliferative disorders can be treated, 
differentiating, or mobihzmg T-cells, hyperprou, 

TW* mrntane response may be increased by either enhancing an exist, g — 
™ or by initiating a new immune response. A.temaf.veiy. decreusm 
rile 'response may aiso be a me.hod of .rea.rng byperpr„bf=r,.ve disorders, snob 

as a chemotherapeutic agent. Elected by 

Examples of hyperproliferative disorders that can be treated or d tect ed by 

. ■ ! nolvDeDti des or agonists or antagonists of the present invention 
po vnucleoudesorpoiypepuaea.ci B 

Llude bo, are no, hmhed ,o neoplasms locared in tor. colon, abdomen, 

, liver pancreas perhonenm. endoenne glands (adrenal, para.hyroid, 
digestive system, bver, pancreas, p ^ 

plt „i,ary, .eshcies. ovary, .hymus, .hyro.d,, eye. bead and n 

peripheral,, lymphanc sys.em. pelvis, sbin. soft nssne, spleen, thorax. 

traCt ' Smrdarlv, other hyperprobferaove disorders can also be ,rea,ed or detected b y 
pol—des or polvpepudes, or agomsts or antagonists of ,he presen, 
Lmp.es of snob hy^roltferauve disorders include, bo, are no, 
,0 Childhood L^phobiasuc Leoxenn, Acn.e LympboMaswc beuhenmu, Ac to 
■ L ™phocyr,c beubemiu. Acn.e Myeloid Uubemia. Adrenocortical C cm ma. . 
.Pnmarv, Hepatocellular Cancer, Adul, (Pnmary, L.v.r Cancer, Adnl, Acme 
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x i.i. i ,\ , jL- ip's Disease. 

■ , i •, \ hilt \cutc Mveloid Leukemia. Aduu 1 ' u i 
I vmnhocvue Leukemia. Adult Av-uil . i. 

y P , v , ul , , vTnphocvtic Leukemia. Adult Non-Hodgkm s 

Adult Hodukm's Lymphoma. Adult Lymphoc. 

Lymphoma. Adult Prtnrury User an. . . B „ e Du a 

Lvmphoma. A1DS-R.elated Malignancies, .Anal Cancer, A 

rJL Bladder Cancer. Bone Cancer, Brain Stem Glioma, Brain Tumors^ Breast 
, , Mvi, and Ureter, Ccnlral S«vo« System (Primary, 

rr^H^. System Lymphoma, Cellar ^0-- 
Cervtca, Cancer. Childhood (Primacy, HepaloceHula Cancer. 

v t ■ . pr rmcer Childhood Acute Lvinp.iOD-.u- i_ 
rwwihood (Pnmary) Liver Lancer, u» 

* - , u - n Cf e m Glioma. Lnndaoou 

a i i ^ t ^tiWemia Childhood Brain aiein jiw 
Childhood Acute Myeloid Leukemia. L rhildho od Extracranial 

rviU.lhood Cerebral Astrocytoma. CnUdtioou mu 
""c— sk ,n,0^,C W ,d hM dH0d gk (n, rr 

, ■ H visual Pathway Glioma, Childhood Lymphoblastic 
Childhood Hypothalamic and ^ ^ Non . Hodgk i„ s Lymphoma. 

— • C " MCdUUOb ' aSt ;: • " ectodenma, Tumors, Childhood 
Childhood Pineal and Supratentonal Pnmitive Neuroe 

P „„ Liver Cancer, Childhood KL— Childhood So Tissue 
Sarcoma, Childhood Visual Pathway and Hypothalami Glioma, Ch. 
Lymphocvtic Leukemia, Chrome Myelogenous Leukemia. Colon Can er. Cu a 
X C= 1 Lymphoma. Endocrine Pancreas !s,e, Cell Carcinoma, Endometrial Cu a, 

r- v, M i rnnrer Ewme's Sarcoma and Related 
Fnendvmoma, Epithelial Cancer, Esophageal Cancer, twing 

Ependymom , v pvtracranial Germ Cell Tumor, Extragonadal 

Tumors, Exocrine Pancreatic Cancer Ex_ 

Germ Cell Tumor, Extrahepatic Bile Duct Cancer E e Cane ^ 

Cancer Gaucher's Disease, Gallbladder Cancer, Gastric Cancer Gastr 

■ , t rastrointestinal Tumors, Germ Cell Tumors, Gestational 
Carcinoid Tumor, Oastromtestma Hepatocellular 

r-^n i pukem a Head and Neck taiuci, 
Trophoblastic Tumor. Hairy Cell Leukemia, rt 

Jeer, Hod sk ,n, Disease. Hod s L,hs Lymphoma, ^ 

l r,ncer Intestinal Cancers. Intraocular Melanoma. Islet Cell 
Hypopharyngeal Cancer, r> 

Carcinoma, Islet Cell Pancreatic Cancer, Kaposi > Sarcom., . . 
, real Cancer Lip and Oral Cavity Cancer, Liver Cancer. Lung Cancer, 
Laryngeal Cancer. Lip M . obulinemia . Male Breast Cancer. Malignant 

i vmphoproliferative Disorders, Macroglobulmen 

Mes the ,oma. Ma„ S nan, Thymoma. Medullohlasroma, Melanoma, » * 
Metastatic OccuU Primary Suuamous Sack Cancer. Metastatic Pnmare humous 
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. - „< Neck Cancer Multiple Myeloma. Multiple 

Neck Cancer Metastatic Squamous Neck L 

v^nnlasm Vive odysplabtic bynurome, . , 

VI veloma. Plasma Cell Neopia . . fintv , nui 

• - , ,,- rv orders Nasal Lav lty anu 

, , ,ii „,i. \ive opronleiauVv. j.wj — - 

Leukemia, .vi, . Non-Hodekin a 

i rnnivr Neuroblastoma, - 

i c r™,vr NasoDharvnaeal Lancer. ^^ 1JJ 
Paranasal Sinus Cancer, Nusopi . _ 

n no Pre^nancv Nonmelanoma Skin Cancer, Non-Small Lell L _ 
Lymphoma During Pregnane v. . Oropharyngeal Cancer, 

n ...., t D^nrv Metastatic Squamous Neck Cancer, Orophar. „ 

LanCer ' ° C F :; us Sarcoma Osteosarcoma/Maligna* Fibrous Histiocytoma, 
Osteo- 'Malignant Fibrous Sarcoma, u ncer 

■VHWant Fibrous Histiocytoma ot Bone, Ovanan hpitne 
Osteosarcoma Malignant p an creatic 

Ovarian Germ Cell Tumor. Ovanan Low Mangnum * 

w n ^.mwir-inc^r Penile cancer, 

Pheochromocytoma, Pituitary umo c 

Rectal Cancer, Renal Cell Cancer. Kenai r 

.. n n -l r-incer Sarcoidosis Sarcomas, Sezary 
~" "tie"!, Small — Cane, So* Tissne 

S.~, Sk '" Ca , r ; "el ~ Cancer. — «-« 
Sarcoma, Squamous Neck Cancr, b.o 

— - «- ~ crnr:rr^ — ' 

Thymoma, Thyroid Cancer. Transanal Cell Cancer o 
» — ,ena, nelvrs and Crerer Cancer « 

« , • r- 11 fnnrer Urethral Cancer, Utenne Cancer, Liennc 
} Pelvis Cell Cancer, uretnra Waldenstrom's 

Macroglobulinemia, Wilms 1 umor, an jr 

neoplasta. .created In an organ system hsted above 

ln anorher preferred embodrmenr, po^nncleoudes 0, p. 

fl or mtlgonisls of lhe prcs en, — are nsed ,0 dta^e.pro, ■ 

« ^ ^ "°< " m " ed *° ,h ° Se - proton ro neoplas.a or 

,„u,ca,ed rn condition. know or suspected of prcced n, pr 

.^nH^tic cell growth consisting or nypc. H 
cancer, in particular, where non-neoplasuc , ^ 

• i „iv dvsnlasia has occurred (for review 01 
30 metaplasia, or most particularly, dysplasia 

""" ' D u> ,: n , nn d Orwell 1976. Basic Pathology, -U tu., 

growth conditions, see Roooin, anu An = eu, 

Saunders Co.. Philadelphia, pp. 68-79.) 
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. i; involvip" an increase in 
Hyperplasia is a term of controlled ceil prmi.uat.oi.. 3 

„ ;r : iss or^an. without significant alteration in structure or lunetion. 

cell number in a usbu(- «ji v-i, f _. lt .„i 

. , „ r ,M>n<->s<Hl prevented, andoi tredttu 

Hvperplastic disorders which can oe uiaa^. ^n.s. , p 

Wlth ...positions of the invention (Eluding polynucleotides, polypeptides, agonis s 
or anta.on.sts) include, but are not limited to. angiofolHcu.ar mediastinal lymph node 
hvperpLia. an S io,ym P hoid hyperplasia with eosmophiha, atypical melanocytic 
htrplasta. basal cell hyperplasia, benign giant l^b node hyperplasia, cementum 
hi'erplasi, congenital adrenal hyperplasia, congenita! sebaceous hyperplasia, cyst c 

, . - i^-^mi-^i., of the breast, denture hyperplasia, cuu-uu u, t p 

hyperplasia, cvstic nyperpia^a o. me ■ 

endomerrial hyperpiasia. h »T"'- 
gI „a,va, hyperplasia, inflammatory fibrous hyperplasia, inflammatory papillary 
hyperplasha, inrravascular papillary endo.heha, hyperpiasia, nodular hyperpias.a of 
prostata, nodular regenerate hyperplasra, pseudoepithelioma^ hyperplasia, 

senile sebaceous hyperplasia, and verrucous hyperplasia. 

■ • c r™trnlled cell vrowth in which one type of adult or 
Metaplasia is a torm ofcontrolled ceu oiriwu 

fully ditTerentialed cel. substitutes for another type of adul, ce„. Metaplastic disorders 
which can be diagnosed, proposed, prevented, and/or ireated with compositions o, 
die invention (including polynucleotides, polypeptides, agonists or antagonists, 
.nciude, bu, are no. hniired to. agnogenic myeloid metaplasia, apoenne mcrap asra, 
aty pica, metaplasia, autoparenchymarous me,ap,as,a. connective ussae metaplasia, 
epithelial metaplasia, intestinal metaplasia, metaplastic anemia, me.aplasric 
oLfroahon, meraplasno polyps, myeloid metaplasia, primary myeloid metaplasia, 
secondary myeloid metaplasia, squamous metaplasia, squamous metaplasia o. 
amnion, and symptomatic myeloid metaplasia 

Dvsp.as,a is frequently a forerunner of cancer, and is found mainly m 
epfthei.a: „ is the most disorderly form of non-neoplashe eel, growlh. involving a loss 

.dividual eeil unrfonoifty and in the architectural onenlanon of cells. Dysp.asrro 
cells ofte „ have abnormally large, deeply stained nuclei, and exhib.r pleomorphism. 
Dvsplas.a characrerrsucaliy occurs where there exists chrome imtanon or 

■ „-u,-h em be diamosed. proanosed, prevented, 
inflammation. Dysplastrc disorders which can be oia = 

and.or .reared w.rh composurons of the invenrion (including polynucleotides, 
polypepudcs. agomsts or antagonists, mclude. bu, are nor Hmired to. anhidrouc 



, i -icnbvxiatini' thoracic dysplasia, 

ectodcm.al dvsplasia. anlcTOlac.al dysp.a, W»-> - 

, noJ „ jM dvsplas.a. bronchopulmonary dysplns.a. cerebral dysplas.a. cerv.cn, 

" . i n i a .;., H,*idocranial dysplasia, congenital 

dvsplasia. chondroectouermaidvsp-a... ■ 

i- i »i ,i, cniisi'i craniocarpotarsal dysplasia, 
ectodermal dvsplasia. cramodiaphysial dysplasia, t 

h «,1 rivsolasia dentin dvsplasia, diaphysial dysplasia, ectodermal 
craniometaphysial dysplasia, qciuu. . t r ,: r ,u w ;.,Hc 

i aplasia encephalo-ophthalmic dysplasia, dysplasia epiphysials 
.W^plasia. enamel dysplasia, encepiwiu p 

hemime.ia dvsplasia ep.phys.al.s muhiplex, dysplasia epiphysials punctata 

II, dysplasia, fac,od, g ,.o g =n,ta, dysplas.a. * dysplasta 0 J»,s, 

epU ' V .. I .„i.,rHvsnla«a Hbrous dvsplasia ol bone, 
farnl „a, whfc. folded dysplas.a. l.bromuscuU. dy - 

fiend osseous dysplas.a, hereditary renal-reunal dysplas.a. h.uro,.. 
dvsplas.a. hypoh.drot.c ec.oden.ai dysplas.a, lymphopen.c dysp^n 
JLarv dvspiasia. mand.bulofacai dysplas.a. metaphys.a, dysplas.a, Mondtn 

monostotic fibrous dysplas.a. mucoepithel.a, d y sp,asia, mult.p, eptphystal 
dvsplas.a. oculoaunculovertebral dysplas.a. oculoden,od, g ,ta, dysp.as.a, 
oc „,„ve«ebca. dysplas.a, odontoma dysplasia, ophthalmotnandtbulomehc 

dvsolasia persap.cal ccmental dvsplas.a, polyos.ot.c fibrous dysplas.a, 

dysplasia, penap retinal dvsplasia. septo-opuc 

pseudoachondroplastic spondyloeptphystal dysplas.a, re , P 

dvsplasta, spondyloep.phys.al dysplas.a, and ventncuioradial dysp ^ 
' Addidonal pre-neoplast.c d.sordets which can be d.agnosed, proposed. 

prevented and/or treated with composiuons of the invent.on (includ.n g 

prevemeu, m : nr iude but are not limited to, 

polynucleotides, polypeptides, agonists or antagonist,) include, 

rr k, disorders (e ° benign tumors, fibrocystic conditions, tissue 
benim dvsproliterative disorders ie. 0 ., u = 

;; roP h , mtest.na, polyps, colon polyps, and esopha g ea, dysplastdh * 
ptoses. Bowen s d.sease. Farmer's SK, so,ar cheil.t.s. and solar etatos , 

,„ another embod.nrent. a polypept.de of the .nvent.on, or polyrtucleot.de, 
antlbo d,es. a g onis, or a„.a g on,s,s corresponds to that poly.ept.de may be used 
d.a^ose and or propose d.sorders associated w.ti, the ttssuefs tn whKh , 
pdvpept.de of the invennon is expressed, ,nc,ud,n g one. two. three, four, fiv , or 
'J or , sues d,sc,osed ,„ Table 1 , c„,u m „ S .T.ssue O.stnbuuon L.btary Code 
„, anoth or en.bod.nten,. polyrtucleot.des. polypeptides, ant.bod.es, and 
aaomsts or anta 3 o„,s«s of the present .nvenuou confuted to a tox.n or a m , e 
,;,ope, as descnbed here.n. may be used to neat cancers and neoplasms, ,nc,ud,n = , 
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, , Ir , f lirt ^.^ r>r^r f -mMl embodiment, 
but not limned to those described ncrem. In a iurt.te, , 

polvnuclcotides. polypeptides, ant.bod.es. and, or agonists or antagonists ot the 

OP , rnciiourt.ve isotope, as described herein, 
present invention conjugated lo a iu.Xu. o. - r-i - 

mav be used to treat acute myelogenous leukemia. 

Additional*, poly.ucleot.des. polypeptides, and. or agonists or antagonists ot 
rhe invention mav affect apoptosis. and therefore, would be useful in treating a 
number of diseases associated with increased cell survival or the inhibition ot 
apoptosis. For example, diseases associated with increased cell survival or the 

, . , . dHanosed Dro«»nosed. prevented, and/or treateu 
inhibition of apoptosis that could be diagnosed, pro = i i 

.„ t :j.^ o P( i/.-.r awnnists or antagonists ot the invention, 
i bv polvnuclcotides, poiypcptiuta, «nt* u . a = ~... - - 

inc ,ude cancers (such as folltcular lymphomas, carcinomas wrth p53 mutatrons, and 
hormone-dependent rumors, includmg, bur no. Irmired ,0 colon cancer, eardrac 
mnrors, pancrearrc cancer, melanoma, rermoblasroma, ghoblasroma, lung cancer, 
intestinal cancer, resncular cancer, sromach cancer, neuroblastoma, myxoma, myoma, 
5 ivmrphoma. endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, 

chondrosarcoma, adenoma, breast cancer, prosra.e cancer. Kaposfs sarcoma and 
ovarian cancer,; au.ormmune disorders st.cn as. mu.fp.e ~....osu, 
symdrome. Hashrmoto's thyrordttis, br.iary ctrrhosts, Behcet's drsease, Crohn s 
drsease. polymyositis, sysrenric lupus cryrhemarosus and tmmrme-related 
•0 alomerulonephn.rs and rheumatord arthritis) and viral infections (such as herpes 
" viruses, pox viruses and adenovtases), mflammation. graft v. host drsease, acute grab 

rejection, and chronic graft rejection. 

In preferred embodiments, polynucleotides, polypeptides, and/or agonists or 

„.,!,-. j M v,jv,jt growth, nrouression. and/or metastasis 
antagonists of the invention are used to 1.1..1&K = ro r „ 

25 of cancers, in particular those listed above 

Addiuona, d.seuses or condition, assocrated with increased cell sure aval that 
could be dtaanosed. ptognosed. prevented, andor treated by polynucleotides. 
po,v T e P tides. and or agonrsts or antagonrs.s of the invention, tnc.ude. but are not 
L'ited to. ptogtesston, andor memoes of mahgnancies and related d.sorders such 
,0 as leuhemia ( mcludmg acute leu.emras (e.g.. acure lytmphocybe leuhemra, acute 
, , r lenW emia(includinamveloblastic.promyeioeyuc. m^mon-c. .... 
m'onoc^tc. and erythroleukemia,, and chrome leukemics (e.g.. chrome myeiocyarc 
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( .,„ ml locviia leukemia and chronic KmpliocUKiou^n,,.,!. 

,° llp „„mas <e.,, Hodgkuds disease and non-HougkuVs d.saasc,. nmluple myeloma, 

. .. , .... _u„: r a "d *<Mid tumors including, 
Waldenstrom's macroglobuiinemia. heavy Lha.n u^ui-. a 

but not limited to. sarcomas and carcinomas such as fibrosarcoma, myxosarcoma. 

Uposarcoma. chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma. 

endo theUosarcoma. Ivmphangiosarcoma. lymphangioendothelioma, synovioma. 

mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon 

carc.noma. pancreatic cancer, breast cancer, ovarian cancer, prostate cancer. 

squamous ceil carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland 

carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary 
adenocarcinomas, cystadenocarcmoma, medullary carcinoma, bronchogenic 
carcinoma, renal cell carcinoma, hepatoma, b.le duct carcinoma, choriocarcinoma, 
seminoma, embryonal carcinoma. Wilm's tumor, cervical cancer, testicular tumor, 
lung carcinoma, small cell lung carcinoma, bladder carcmoma, epithelial carcinoma, 
glioma astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, 
Pinealoma, emangtoblastoma, acoustic neuroma, oligodendroglioma, menang.oma. 
melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be diagnosed, 
proposed, prevented, and/or treated by polynucleotides, polypeptides, and/or 
a Jmsts or antagonists of the invention, include AIDS; neurodegenerative disorders 
(s~uch as Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, 
retinitis pigmentosa, cerebellar degeneration and bram tumor or pnor associated 
disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, 

. , ■ DaUppt'c ili<:pTjr Crohn's disease, 
Hashimoto's thyroiditis, biliary cirrhosis. Behcet s di^eas., . 

polymyositis, svstem.c lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) myelodysplasia syndromes (such as aplastic anemia), gratt 
v host disease, ischemic injury (such as that caused by myocardial infarction, stroKe 
and reperfusion injury), liver injury (e.g.. hepatitis related liver injury, 
.schema repertus.on injury, cholestosis (bile duct injury) and liver cancer); toxin- 
induced liver disease (such as that caused by alcohol), septic shock, cachexia and 
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it ,\ > i.^nses -md-or disorders that eoulu be • 
Hvperprohterati\ o diseases auu. u 

, , , mi ... lr oited bv polvnucleotides. polypeptides, undo, 
prognose prevented, and, o .f - g 

agonists or antagonists of the invention, incuue. o* «c - - _ 

local ed in the liver, abdomen, bone, breast, digestive system, pancreas, pen oneum 
Id Line .lands (adrenal, pamth.oid. pituitary, testes, ovary, thymus. 
l h ead Ind nee, nervous system (centra, and peripheral lymphatic system. 
• , • .ft tieeiie snleen thorax, and urogenital tract. 

~ — - - * — 

K-n.-kvtid-s nolvpeptides, and or agonists or 
nrevented. and/or treated by polynuelcoti^s, r c J j. i 

Ironists of .he invenrion. Exampic, of such hv^rohibrnuve o.sor e,s e 

nol i.mi.ed „: hv^ammasiobuiinem.a, i^U*-. d.sorders, 
psrapro ,einem,as, purpura, sarcoidosis, Sezary Symdrome. WaidensPon 

• r- u rw-^e histiocytosis, and any other 
macroglobulinemia, Gaucher s Disease, msuu , 

^erprohferahve disease, bes.des neopias.a, iocated in an or g a„ sy,em Us, d aboee. 
Ano.her preferred embodimen. uPiizes poiynueieo.ides of ,h= presenr 

. . . „ ni .inr division bv ?ene therapy using the present 
invention to inhibit aberrant eellula, di lsion, . _ 

invention, and/or protein fusions or fragments thereot. ,. ferative 

Thus , the present mvention provides a method for treating ce P r h e - 
dlsord ers b v inserting into an abnormally proliferating ceU a polynucleotide 
• fnn wherein satd polynucleotide represses sa.d expression. 

ce,prohfera„ve Orders ,„ .ndividuais adrn— o 

acuv e s e„= c„p,es of .he presenr invention r„ an abnormal pro . 
,„ a preferred embodiment. po.yz.ueleo.ides of ,he presenr inven.ion 

h i„,„, expression vector effective in express.ng a DN A 
< mnslruct compris ng a recombinant expression 

3 construct co p -referred embodiment ot the 

-,-„e-ce —odina said polvnucleotides. In another preierr 
nuance poyllucl eo.ides of the present 

present invention, the DNA consiru nre f er ablv 

, s inKrtC d ,n,o r;^;~:".= 

- ato0Vira ' "31!: er n eT ntl preferred embod.menr. rhe era, vector 
den in a preferred embodiment, rhe polymuoleoridc. of the present invenpon 



. ..^uin-ir-nn *virh or fuseii to other 
inserted into proliferating cells ether uionc. or m cumoinuttc - - 

polvnucleotides. can then be modulated via an external stimulus (i.e. magnetic. 

. . , ,,i,„in; s tnt,nn etc ) which acts upon the 

specific small molecule, cnemieai. 01 diuu auu.^.s 

promoter upstream of said polynucleotides to induce expression of the encoded 
protein product. As such the beneficial therapeutic affect of the present invention 
may be expressly modulated (i.e. to increase, decrease, or inhibit expression of the 
present invention) based upon said external stimulus. 

Polynucleotides of the present invention may be useful in repressing 

r _ n ., mc aenes or anti-ens. Bv "repressing expression of the 

expression ol oncogenic gei.ci ui 

. . , , ,, .„„nr; P n r>f the trnnscriDtion of the gene, the 

oncogenic genes " is mtenued tne bupp.^.Ow ... ».t 

• ,t fnr^ mP «r'e RNA.) the inhibition of splicing, the 
degradation of the gene transcript (prc-messa.e k.n.-m. 

destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 

normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
lhe preset inventton may be administered by any method known to those o. stall tn 
the art including, but not limited to transfection, electroporatiun, nwo.,^ - 
cells or in vehicles such as liposome. Upofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 

• a t v,l valors (Gi'boa T Viroloav 44:845 (1982); Hocke, Nature 
limited to, retroviral vet-iors tvji.u^c, v n . 

, . j c,; ttc a 8 v 10 14) vaccinia virus 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sc. U.S.A. 

i m i rvii Rinl 5-3403 (1985) or other efficient DNA 
system (Chakrabarty et al., Mol. Cell Biol. 3 . j^uj (iwj 

. .. -,, -> .o i -> / i oqsVi lrnown to those skilled in the 
delivery svstems (Yates et al.. Nature A j.o l- v — >■ 

art These references are exemplary only and are hereby incorporated by reterence. 
In order to specifically deliver or transfect cells which are abnormally proliferating 

. „ rP f,nKi P tn utilize a retrovirus, or adenoviral (as 
and spare non-dividing cells, it is preferable to utilize a 

desenbed in the art and elsewhere herein) delivery system known to those of stall tn 

lhe art Since host DNA replication is required for retroviral DNA to integrate and 

- rfl he u-ab'e to self replicate doe to the lack of the retrovirus jtenes 
) the retrovirus will De unauic i<j 

. , . tclifi , e rtjiizino such a retroviral delivery system for 

needed tor its lite tvc>e. ui.i—i a 



• 11 . r tf.^n** md constructs to 
polvnucleotides of the present invention wul la. get s a.u gui - 

.,' rmall jUferaiina cells and will spare the non-dividing normal cells. 

_ rt ; ...inn piav he delivered directly to cell 

The polvnucleotides ot me present .nw.i^.. - - 

pr oKferahce disorder d.scase sttes ,n .nrema, organs, body cav.t.es and the hke by use 
of , ma e,„a devices used .0 gu.de an injecting needle directly ,o the d.sease s,.c. The 
pCyWe'otides of .be present tnven.ton may also be admtntstered to dtsease sues a, 

the time of surgical intervention. 

Bv "cell proliferative disease" is meant any human or animal disease or 

. ' ,, , , 0 , n ., one or ,n V combination of organs, cavities, or body parts, 
disorder, anecting an v one 01 any cum. 

■ , . ,. m ..i,;„io i.^-d abnormal proliferations ot ceils, 
which is characterized by single ui mu.u H I- ~Drx. 

croups of cells, or tissues, whether benign or malignant. 

Anv amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation ot 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
-biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth or tne ecus. The b.o.o s ..-..y 
inhtbuorv dose may be determined by asseas.ng the effects of the 
tne present invention on targe, tnahgttant or abnormady proiiferanng eel, growth ,n 

to one of ordinary skill in the art. 

The present invention is further d.rected ,0 ant.body-based therap.es whtch 
invoice adm.n.stenng of ann-poivpept.des and antt-polytancleottde anttbod.es to a 

f the described 

mammalian, preferably human, patient to, treaung one . 

disorders. Methods for producing anti-po. ypeptide. and anti -polynucleotide 
antibodies polvclonal and monoclonal antibodies are described in detail elsewhere 
herein. Such antibod.es may be provided in pharmaceutical* acceptable 
compositions as known in the art or as described herein, 

* summarv of the ways in which the antibodies of the present invention may 

„ lltir .,nv includes binding polvnucleotides or polypeptides of the 
l be used therapeutically inciuuci uuiuu - h . 

f . . n ,_ r .,i v or svstemicallv in the body or by oireci cyiutux^t, 01 .... 
present invention locally or sysu. . 

anubodv. e , as med.a.ed by compicntent ,CDC , or by effector cchs fADCC ). So m e 



oi the se approacl.es are described in more detail below. Am,d J* -u. • 

• , -Will in the art will know how to use the anfbod.es ot 

provided hercm. one ot ordinary .kill in the art 

the present invention for diagnostic, monitoring or tneia,^.c 

undue experimentation. 

^•cular, the anttbod.es. fragments and derivativ es of the present invention 

are useful for treating a subject having or developing eel, proliferative and or 

• ■ , ders as desenbed herein. Such treatment composes adrmmstenng 
differentiation disorders as descnoeu 

.Wv nr n fragment derivative, or a conjugate 
a single or multiple doses ot the antibody, or a fragment. 

thereof 

The a „,,bod,es of ,1ns invention may be advan.aseou.lv u„l,zeb ,n 
combl „a t ,on w,.h Ota monoclonal or chunenc unnbod.es. or with ^pbo^s or 
bema t „po,e„c growth factors, for example., which serve t o increase the number 
anivitv of effector cells which .nieract w,.h ihe antibodies. 

' „ is preferred to use high affinity and'or potent in v,v» inhibiting anchor 
n eu,ra„ 2 ,n g antibodies agains, polypeptides or polynucleotide, of the present 
,„ v -en,,on, fra^ents or regions .hereof, for both intnrunoassays directed to and 
Lapy of d,"orders relu.ed to polyatucleotides or polypeptides, including foments 
therc o, of the present invention. Such antibodies, fragments, or region, wtU 
preferably Kave an affinity for polynucleotides or polypeptides including ****** 
Leof. Preferred binding affimt.es include those with a 

less than 5X10M, IfAM, eXin M. 10^, 3 X,oM ,«V « » ^ 

,..ii,, - v , n -i2 vt 1( y l2 M 5X10 M, 10 M, 5Aiu 
5X10-'°M, 10- l0 M,5X10-"M, 10 1 M, 5X10 M, 10 m, 

lJ M, 10" 14 M, 5X10" ,S M, and 10" 15 M. 

Moreover, polypeptides of the present invention are u.etul ... ,nh.t „ 

• forohferative cells or tissues, either alone, as a protein fusion, or m 
angiogenes.s ot proliferative as described elsewhere 

-^H-ador with other polypeptides directly or indirectly, as described 
beretn In a mos, preferred embod,men,, said an.i-angiogenes.s effect may 
achieved indirectly, for example, through the inhibition of hematopoietic tum.- 
spec ,fic ceils, such as iumor-assocaied macrophages (See Joseph IB, el 
, Cancer ,„,. *X21>: 164S-53 (1998), which U hereby incorporated by reference)^ 
' .Xntibod.es directed to polypeptides or poly.udeo.ides of the present invenn may 
a,so result in inhibition of angiogcnes.s directly, or indirectly ,See VV ,rte L. ah. 
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- , , , 5 . M , vm) , winch is hereby incorporate ... 
Cancer Metastasis Rc\ l ■ < -)• ' - J 

reference)). „ ivumipnts 

- - motion or Tramiicni-a 

Polypeptides, mcluding protein fusions, o. me preaenl ■ - 

thCTMf M b leful ,„ .nhtb.t.ng prohferauve eells or hssoes through *. tnducuon 

apopt os,;. Sa,d polype P tides ^ «, ^ —* « ^ » ^ 
apo ,1 .r^vc cells and .issues, for «^ - - ~~ ^ 

.rncU factor (TNT) receptor- 1, CD9d (Iras, Aru lj, 
donaa.n receptor, such as - necros.s uetor , ) P 

TNF , ec ept„r-r=,a,ed apoptosis-medtated pro.e.n (TRAMP) and T. 

_ ^.,„ 0 „c,nu liuand .TRAIL, receptoM and -2 (See SchulzcOathcd. K, e,a .. 

Mor eover, in another preyed e.bod.nuen, of*. P-en, -enuon. sa, 
po.vpept.des may .nduce apoptos.s thaough other naechan.stns, such as he 

:Ip of o- ^ -** wa, actrva,e apop-, - — — : s 
, -, . - either alone or in combination with small molecule aru s s 
^vnrpssion of said proteins, either aiont ui 

expression P thloredo xins, anti-inflammatory proteins 

or adiuviants, such as apoptonm, galecUns, mio 33 

(See for example, Mutat Res 400(1-^.44, ..(i---„ - r , fiV 4(P P 

, 11973-34(1998), J Mol Med. / 6(6) .402-1 - 

(\ 998) Chem Biol Interact. Apr 24,1 11-11— j 

;; 998 ,: lnt , TiTO ^.^.5 <>^>, « ^ — - * 

"ivpept.des. itrduding prote.n hastens to, or fragments -eof, of- present 

• ' <ef„l in inh.bitin« the me.astas.s of proliferative cells or t.ssues. 
invpntion are useiul m iriruuuui 0 

5 „ d.rec, result of administering polypeptides, or ant.bod.es 

****** ° CCUr " ' ' r e L d elsewer e bere,n. or ind.rec.N, such as 
Greeted to sa,d polypepttdes as deaenbed for sample alpha 4 

activating the expression of proteins U hereby 

• f c, P e a Curr Top Microbiol Immunol 1998,^1.1-3 , 
integnns, (See. e.g., Lurr p „• ru of the oresent invention may be 

. _ r _ te ., bv reference). Such thereapeutic affects ot the present 

, n another embod.urent. the invention prpv.des a ntethod o, de„venn g 
contpos.t.ons eon,a,„,„ g the polypept.des of the invention (e.g., compose 
onl.ng polypeptides, or polypeptide anttbodes assocated vc.th hetero ogo 
„„,vpe P tides. heterologous nuelete aotds. tox.ns. ot prodrugs, to targete ce, 
,„;!, ,„, the polypept.de of the P resen, inventton. Polypept.des ot poKpept.de 
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,,i .. .,i, .. 'th he'erolo"<'>us polvpeptides. 
antipodes of the invention may be absociutcd v\ ,tl — = ! - • ■ 

heterologous nucleic acids, toxins, or prodrugs v,a hydrophobic. hydrophil.c ionic 

and or covalent interactions. 

Polvpept.des. proton fusions to. or fragments thereof, of the present invention 
are useful in enhancing the immunogenic^ and or antigenicity of proliferating cells 
or tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens. or indirectly, such as in activating the expression of proteins known to 

^ , ... r herri)kines) to said antisens and immunogens. 
enhance the immune response (e.g. L&emukines;, 



Renal Disorders 

Polvnucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention, may be used to treat, prevent, diagnose, and/or prognose disorders 
of the renal svstem. Renal disorders which can be diagnosed, prognosed, prevented, 
and/or treated with compositions of the invention include, but are not limited to, 
kl dnev failure, nephritis, blood vessel disorders of kidney, metabolic and congenital 
kidney disorders, urinary disorders of the kidney, autoimmune disorders, scleros.s ana 
necrosis, electrolyte imbalance, and kidney cancers. 

Kidnev diseases which can be diagnosed, prognosed, prevented, and/or treated 
with compositions of the invention include, but are not limited to, acute kidney 
failure, chrome kidney failure, atheroembohc renal failure, end-stage renal disease, 
inflammatory diseases of the kidney (e.g., acute glomerulonephritis, postinfectious 
glomerulonephritis, rapidly progressive glomerulonephritis, nephrotic syndrome, 
membranous glomerulonephritis, familial nephrotic syndrome, membranoprohlerativc 
glomerulonephritis I and II, mcsangial proliferative glomerulonephritis, chronic 
I lomeru |onephntis acute tubulomterstitial nephritis, chrome tubulomterstitial 
nephritis, acute poststreptococcal glomerulonephritis (PSGN), pyelonephritis, lupus 
nephritis chronic nephritis, interstitial nephritis, and post-streptococcal 
glomerulonephritis), blood vessel disorders of the kidneys (e.g., kidney infarction, 

, „ rte .- e mniiun-mt neurosclerosis, renal vein 
atheroembohc kidney disease, cortical necrosis, malignant nepruo*. 

fusion, renal 

thrombosis, renal underperlusion. renal retinopathy, renal iscne , 



anerv embolism, and renal artery stenosis,, and kiUney dn^d.r, s .... 

. Jf {e lf pvelonephntis. hvdronephrosis. urolithiasis (renal lith.asis. 

unnarv tract di^ea^ p> r- - 

. . :„f.% r t;.^ rt c nrinarv retention, and 
nephrolithiasis), reflux nephropathy, urinary Uaci ,„h.o.,o..t, 

acute or chronic unilateral obstructive uropathy., 

to addiuon. compositions of the invention can be used to diagnose, prognose. 
p ,,ven, andor treat metabolic and congenital dtsordcrs of the kidney (e.g. uremia, 
renal amvloidosis, renal osteodystrophy, rena, tubular acidosts, renal glycosuna, 
„ ephrogmi c diabe.es instpidus. cyst.nuria, Fanconfs syrrdrome, renal ftbrocysttc 
oncosts (renal nckets,. Hartaup dtsease. Banters syndrome. Ltddlc s syndr. . 
polveystie kidney disease, medullary eystte disease, medullary sponge kioney. 
A ,ports svndrome, nat.-patella syndrome, eongenual nepbrotte syndrome, CRtsSH 
sendrome, horseshoe hidney. dtabettc nephropathy, nephrogenic dtabetes .nsrptdus, 
analgestc nephropathy, kidney stones, and membranous nephropathy,, and 
autoimmune dtsorders of the kidney ( e.g., systemic lupus erythematosus (SLE), 
Goodpasture syatdrome, IgA nephropathy, and IgM mesangtal proliferative 
(jlomerulonephritis). 

" Compositions of the invention can also be used to diagnose, prognose, 
prevent, andor trea, sc.ero.tc or necrotic dtsorders of the kidney (e.g., 
£ ,omerai,osc,er 0 s,s. dtabettc nephropathy, focal segmental glomerulosclerosts 
!fSGS), necrottztng glomemlonephntts. and rena. papt.lary necrosis), cancers of 
kidney (e.g.. nephroma, hypernephroma, nephroblastoma, rena, cell cancen 
rransttiona, cell cancer, rena, adenocarcmoma, squamous eel, cancer, and Wdm 
ramor,, and electrolyre tmbalances (e.g.. nephrocalcinosts. pyurta. edema, 
hvdronephrttis, protetnurra, hyponatremia, bypontatrenna. hypokalemia, 
; hyperkalemia, hypocalcemia, hypercalcemia, hypophosphatemia, and 

hyperphosphatemia). 

Polvpeptides may be administered usurg any method known in the art. 
mcludmg, bu, no, Itmtred to, direct needle injecnon a, rhe delivery she, intravenous 
mJ ec.,o„. toptea. administration, ca.beter infusion, b,o„s„c injectors, particle 
0 accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmonc pumps, oral or suppositonal sohd P bam,aceu„cal fomrulanons. deoanr.n 
top ,ca, applications dunng surgery, aerosol delivery. Such methods are known ,n 



) 



, .. r ,,i .., n ar i of n Therapeutic, described m more 
art Polypeptides tnav nc uunnnisw.rv.il a, , I 

detail below. Methods ofdeHvenn, polynucleotides are described in more detail 
herein. 

rurdiovascula r Disorders 

Pdv.ucleo.ides or polypepndes. or agon,s,s or antagonists of ,he present 
invention, may be used to ,rea,. prevent dtagnose. und er prognose card.ovasclar 
d.sorders. including, bur no. limned .o, penpheral anery disease, such as „mb 
ischemiii. 

Cardiov ascular disorders include, out are nor ~. 

abnormafifies. such as arterto-urtenal fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital hear, defects, pulmonary a.res.a. and 
Scimitar Svndrome Congenital hear, defects tnc.ude. bu, are no, limited to, acme 
coarctation, cor tnatnatum, coronary vessel anomal.es, ensscross bean, dextrocardia, 
paten, ductus aneriosus. Ebstein's anomaly, Eisenmenger complex, hypoplastic left 
heart svmdrcne, levoeardia, tetralogy of ful.o,, transposiuon of grea, vessels, double 
„u,le, righ, vemricle, .ncusp.d a,res,a, pers,s,en, .runcus artenosus, and hear, septa, 
defects, such as aonopulmonary sep.al defect, cndooard.al cush.on delecs, 
Lutembachefs Syndrome, ,n,ogy of Folio,, ventricular hear, septal defects. 

Cardiovascular d.sorders also include, bu, are no, limned ,o, hear, d.sease, 
such as arrhythmias, caroinoid bean d.sease, high card.ac output, low card.ac omput, 
card.ac tamponade, =ndocurd,,is (including baCerial), bean aneurysm, card.uc arrcs,, 
contrive bean failure, congesfive cardmmyoparhy. paroxysmal dyspnea, card.ac 
edema, hear, hypertrophy, congesnvc cardtcmyopa.bv. lef, ven.ncular hypcrnop y, 
neh, ventricular hypertrophy, pos.-infarcuon heart rupture, ven.ncular septa, rupture, 
Jan valve diseases, myocard.a, diseases, myocardta, ischemia. per,card,a, effus.on, 
pencardifis (including constrictive and mberculous). pneutnopencardmm. 
pos,pericardio,omy syrulrome. pulmonary heart d.sease. rbeumanc h«u« d.seasc, 
vemncular dvsfuncfion. hyperem.a. cardrovascu.ar pregnancy comphcafions. Scmuar 
) Svndrome. cardiovascular syphilis, and cardiovascular luberculos.s. 

.Whvthmias include, bu, are no, limited to. sinus arrhythmia, atnal 
fibnllafion. anna, fiuuer. bradycard.a. ex.rasysmle. Adam,S,OKes Syndrome, bundle- 



, rv r ilmr^ nansvstolc.. Lown-Ganonu-Levine 

branch block, sinoatrial diock. ioiiu Ol I 5 - " " 

Svndrome. Maha.m-type prc-cxciiaiion syndrome. VVolff-Parkmson-White syndrome. 

.u W ventricular fibrillation. Tachycardias include 

sick sinus svnurorne, wuivtaiuiui. a..u 

paroxvsmaltachvcard,, supraventricular tachycardia, accelerated idioventricular 
rhvthm. atrioventricular nodal reentry tachycardia, ectopic atnal tachycardia, ectopic 
junctional tachycardia, sinoatnal nodal reentry tachycardia, sinus tachycardia. 
Torsades de Pointes. and ventricular tachycardia. 

Heart valve diseases include, but are not limited to. aortic valve insufficiency, 

aortic valve stenosis, hear murmurs, aortic valve prolapse, mitral valve prolapse, 

... i i..^ -,„n,H''c r*i i Imon arv 

, _ 3 „,; fT ..,i vilve insutticiencv, murai vaivc aitnOo.b, K - — 

tricuspid valve prolapse, mitral v aive lnsun^i 

ur* inQiiffiriencv Dulmonarv valve stenosis, tricuspid atresia, 
atresia, pulmonary valve insutticiencv, puuuum 

tricuspid valve insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include, but are not limited to, alcoholic cardiomyopathy, 
congestive cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular 
stenosis, pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas 
cardiomyopathy, endocardial fibroelastosis, endomyocardial fibrosis, Reams 
Syndrome, mvocardial reperfusion injury, and myocarditis. 

Mvocardial ischemias include, but are not limited to, coronary disease, such as 
angina pectoris, coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, 
coronarv vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 

. , <- i „ c,„rn P Weher Svndrome, angioneurotic edema, 
Rlippel-Trenaunav-Weber Syndrome, Sturge-W eber bynuron 

aortic diseases. Takayasus Arteritis, aortitis, Lenche's Syndrome, arterial occlusive 
diseases, arteritis, enartentis, polyarteritis nodosa, cerebrovascular disorders, diabetic 
an.iopath.es. diabetic retinopathy, embolisms, thrombosis, erythromelalgia, 
hemorrhoids, hepatic veno-occlusive disease, hypertension, hypotension, ischemia, 
peripheral vascular diseases, phlebitis, pulmonary veno-occlus.ve disease, Raynaud s 
disease CREST svndrome. retinal vein occlusion, Scimitar syndrome, superior vena 
, cava svndrome, telangiectasia, atacia telangiectasia, hereditary hemorrhagic 
telangiectasia, varicocele, varicose veins, varicose ulcer, vasculitis, and venous 
insufficiency. 
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, , , , t . ^ i; nvtH( i r n flis^ectm 0 aneurvsms. false 
Aneurvsms include, out arc not mruttL .o, ji^llu^ 

aneurysms, infected aneurysms, ruptured aneurysms, aortic aneurysms, cerebral 

ir ... r r . i^.u-t .meurvsms. and iliac aneurysms. 

aneurvsms, coronarv aneuroa^, — - 

' serial occlusive diseases include, but are not limited to. arteriosclerosis, 
intermittent claudication, carotid stenosis, fibromuscular dysplasias, mesenteric 
vascular occlusion. Moyamoya disease, renal artery obstruction, retinal artery- 
occlusion, and thromboangiitis obliterans. 

Cerebrovascular disorders include, but are not limited to. carotid artery 
ce , ebrai amvloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 



* • Hie m '1 v ; 



- r -u r -i ^prwu/pnniK mal formation, cerebral artcr 
10 arteriosclerosis, ccrcbrai auti.o^u- -- 

cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral .schem.a 
(including transient), subclavian steal syndrome, penventncular leukomalacia, 
1 5 vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include, but are not limited to, air embolisms, amniotic fluid 

.ix -.^jp^p fv ^rnholi^irs pulmonary 
embolisms, cholesterol embolisms, Dlue toe syndo-me, la, unDO^m., V 

embolisms, and thromoboembohsms. Thrombosis include, but are not limited to, 
coronary thrombosis, hepatic vein thrombosis, retinal vein occlusion, carotid artery 
,0 thrombosis. s,nus thrombosis, Wallenberg's syndrome, and thrombophlebitis. 

Ischemic disorders include, but are not limited to, cerebral ischemia, ischemic 
colitis compartment syndromes, anterior compartment syndrome, myocardial 
ischemia, .perfusion injuries, and peripheral limb ischemia. Vasculitis includes, but 

. . ... pehc-t's Svndrome. Churg-Strauss Syndrome, 
is not limited to, aortitis, arteritis, tseiKa s> z } 

,5 mucocutaneous Ivmph node syndrome, thromboangiitis obliterans, hypersensitivity 
vasculitis. Schocnlein-Henoch purpura, allergic cutaneous vasculitis, and Wegener's 
granulomatosis. 

Polypeptides may be administered using any method known m the art, 
including but not limited to, direct needle injection at the delivery sue, intravenous 
30 injection, topical administration, catheter infusion, biolistic injectors, particle 

• u. . „, .nii.^u H^not materials. 

■^-Heritors -elfoam sponge depots, other commercially uvaua^ ... 



osmotic pumps, oral or suppo 



sitonal solid pharmaceutical formulations, decanting or 



r , .....i ^uch methods arc known in the 

topical applications during surgery, aerosol — - ut - 

art. Polypeptides may be administered as part of a Therapeutic, described in more 

. . , . ,. .r. nolvnnclentides are described in more detail 

detail below, ivlelnous ui ui.1kv.uu; 

herein. 



Respiratory Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be used to treat, prevent, diagnose, and/or prognose diseases and/or 
riic/^rrlpr^ nf the resDirutorv svstcm. 

1 i u,,f ^r-^ not 1imit<*il 

rv , H of thP re^niratorv svstem mciude, Dm no j 

Diseases arid uiauiucu . — ^-i- 

to nasal vestibulitis, nonallerg.c rhimt.s (e.g., acute rhinitis, chrome rhinitis, atrophic 
rhinitis vasomotor rhinitis), nasal polyps, and sinusitis, juvenile angiofibromas, 
cancer of the nose and juvenile papillomas, vocal cord polyps, nodules (singer's 
nodules ), contact ulcers, vocal cord paralysis, larvngoceles, pharyngitis (e.g., viral and 
bacterial), tonsillitis, tonsillar cellulitis, parapharyngeal abscess, laryngitis, 
larvngoceles, and throat cancers (e.g., cancer of the nasopharynx, tonsil cancer, larynx 

. r^rr- nt>u fnnT rein carcinoma, 

cancer), lung cancer (e.g., squamous cell carcinoma, »aa u ~„ u~ 

lar.e cell carcinoma, and adenocarcinoma), allergic disorders (eosinophilic 
pneumonia, hypersensitivity pneumonitis (e.g., extnnsic allergic alveolitis, allergic 
interstitial pneumonitis, organic dust pneumoconiosis, allergic bronchopulmonary 
aspergillosis, asthma. Wegener's granulomatosis (granulomatous vasculitis), 
Goodpasture's syndrome)), pneumonia (e.g., bacterial pneumonia (e.g., Streptococcus 
pneumoniae (pneumoncoccal pneumonia), Staphylococcus aureus (staphylococcal 

. . ^. ph .„., e Hni encmonia i caused bv, e.g., Klebsiella and 

pneumonia), Uram-negauve bac^ena. pnc^n.o-.ia . _ 

Pseudomas s PP .). Mycoplasma pneumoniae pneumonia, Hemophilus influenzae 
pneumonia. Legionella pneumophila (Legionnaires' disease), and Chlamydia psittaa 
(Psittacosis)), and viral pneumonia (e.g., influenza, ch.ckenpox (varicella). 

Additional diseases and disorders of the respiratory system include, but are not 
limited to bronchiolitis, polio (poliomyelitis,, croup, respiratory syncytial viral 

infection, mumps, erythema infectiosum (fifth disease), roseola infantum, progressive 

halit s). 

mhe n a panencephalitis, -erman measles, and suoacute scieiOaiug ^.-n-ep.-a 
fungal pneumonia (e.g.. Histoplasmosis. Coccidioidomycosis. Blastomycosis, fungal 



■ ..... r -.i nnr-ssed immune s\ stems ( e. cryptococcosis. 

infections m people with :>everU\ suppi^ssei i.. . 

caused by Cryptococcus ncoforrnans: aspergillosis, caused by . isper-illus s P[ ,: 

.. r • , u,. r\, r j;J,r and rmicormvcosis)), Pneumocystis carina 
candiuiasib. caii^u u v v ^.ua,^,..., 

(Pneumocystis pneumonia,, atypical pneumonias (e.g.. .V/vc^vi,.« and CWa».y t /«« 
spp.). opportunistic infection pneumonia, nosocomial pneumonia, chemical 
pneumonitis, and aspiration pneumonia, pleural disorders (e.g., pleurisy, pleural 
effusion, and pneumothorax (e.g.. simple spontaneous pneumothorax, complicated 
spontaneous pneumothorax, tension pneumothorax)), obstructive airway diseases 
(e a. asthma, chronic obstructive pulmonary disease (COPD), emphysema, chronic or 

i ' 1 1 i- ' 

( i_ P - n -u:*:^ „ ri ,n,rio P :il lun^ diseases ie.g., smeua^, Dia^v — - v — 
acute biun^ruLi^ uuiupu^^i- • - 

pneumoconiosis), asbestosis. berylliosis, occupational asthsma, byssinos.s, and 
benien pneumoconioses), Infiltrative Lung Disease (e.g., pulmonary fibrosis (e.g., 
fibrosing alveolitis, usual interstitial pneumonia), idiopathic pulmonary fibrosis, 
desquamative interstitial pneumonia, lymphoid interstitial pneumonia, histiocytosis X 
(e o Letterer-Siwe disease, Hand-Schiiller-Chnstian disease, eosinophilic 
granuloma), idiopathic pulmonary hemosiderosis, sarcoidosis and pulmonary alveolar 

,■ , r j r „ r , 0 hkn''alW e ?t , adult respiratory 

proteinosis), Acute respiratory aistress syndrom*. (a.,o .a.—, 

distress syndrome), edema, pulmonary embolism, bronchitis (e.g., viral, bacterial), 
bronchiectasis, atelectasis, lung abscess (caused by, e.g., Staphylococcus aureus or 
Legionella pneumophila), and cystic fibrosis. 

Anti-Anp ; iogenesis Activity 

The naturally occurring balance between endogenous stimulators and 

. t ... r on- ^ whi<*h inhibitory' influences predominate, 
inhibitors oi angiogenics ia on^ -- - 

Rastmejad at al. Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
healing organ regeneration, embryonic development, and female reproductive 
processes, anagenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological oncogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated anagenesis becomes 

..j,.^;,, r-.z-.n-nef^nbi^tic diseases. 

patholo-ic and sustains progression ot many neoplastic a..« .~n ne„p 

A number of serious diseases are dominated by abnormal neovascularization 



t i - <r ,pv i\-nes of eve disorders, 
incliulin" solid tumor growth and metastases. arthnu>. ^'"K,,. - - 

x, , ,/ ff,v,/,.v/i 9-630-034 f-olkman 
, • c ee e „ reviews bv Moses etui, btoucn. ao. 

JIK P . ~ . , ,)o<v wrhnrh et al. J- Microvasc. Res. 

, i'xmr. Folkman, Advance, in Canoe,- Research, eds. Klein and 

v.ri- nn 175-T'" (1985); Patz, .4m. J. 
Weinhouse, Academic Press. New \ ork. pp. 1 — ' _^ . a 

0^ O , 9 4: 7l 5-743 ( .S 2 );a n dPo lk man,., Science.,^ 
olber of patnolo.ca, condtnons, the process of an g io g enesis confute h 
disease state. For examp.e. significant data have accumulated which su gg est hat 

. _ , F.,n m .,n nnd Klaasbrun. 
. ... .„-:,. Hp nt »ndent <>n anmoaenes-.s. t-v!Kmai — u - - _ 
growth ot solid tumors la Jtpenucm w _ 

Science 235:442-447 (1937). 

for treatment of diseases or disorders 
The present invention provides .or treatmen 

associated w , th neocascuianaadon by admm.srraoon »< » ->™" f " 
poWpcprides of .he ,nven,,o„, as wed as agonists or an«agon,,s o, , e pr s n t 
ILL Mangnan.andme.as.adocondd.onswhichcanbo.nea.edwuh.ho 

InCeoddos and po^epodes, or agoms.s „ an.a g onis.s of*e .nvendon ,nc e. 
la, no, i.mi.ed t o, mahgnance, 5 o„d m and canoe, desenbed „e,n and 
oth e roi se kno.vn in ,h= ar, (for a revraw of such disorders, see F.snnran e, . 
Medm.ne. 2d Ed., ,. B. Upprncod Co.. Ph.ladeipb.a 0M 5,,.T as, rne p. n 
, nve „ t ,on provrdes a me.hod of bating an an S ,ogenesis-re,a.=d d.sease and,o 

rdcr, Ipnsing adminisrenng ro an indrvrdua, in need .hereof a „ > 
L„v amoanr of a poiynucieoUde, polypepnde, anragon.sr an.,, agoms, of h 
l„o„. For e.ampie, poiynudcondes, — - -or - * 

mav b c md.aed in a varrery of addn.ona, me.hods in order ,o rherape a > a 

canc er or runror. Cancers which may be .reared w„H poiynuCeondes, 
; l onisrs a„*or agon.srs mclude, b„« arc no, iimi.ed ro sol.d mmors mdu ,n 
p^re. lung, breas,. ovanan, s.omach. pancreas. laryna. esophagus ,es,e 

Lid cancer: pnnrary .urnom and _ -"^^^ 
sarcoma: le.omyosarcoma; non- small eel! lung eanaer, colorecra, cane . 
0 fancies; and Wood bona rumors such as ieu.em.as. For examp e 
poUnocleondes, po.ypepddes, an.agoni.srs andor agon.srs nray aa c... 
„ : r der ,o .rear cancers such as *n eaneer. head and nee, rumors, areas, .urnor, 
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Kaposi's sarcoma. 

Within vc, other usp.es. polynucleotide, polypeptides. • » J 

( ,Fhl:uldcr cancer bv, lor example, 
ironists mav bo utilized to treat superl.eM, - - - 

.Lves.cal admintstratton. Polynucleotides. poivpeptiUe, antagonists andor a S on,s,s 
ma v be de.ivered directly into the tumor, or near the tumor sue. via injection or t, 
calheter . Of course, as the artisau of ordinary *L,. appreciate, the approprtate 
mo de „.' admtnisrratton wtil vary aecordm, to the cancer to be treated. Other modes 
of deliverv are discussed herein. 

i <~ r nijnn ;etc mav be usetui m 
r , , t; nn ur nen riH f ^ ania^onisis and' or agonisis mav l> 
polvnucieotiaeb, poi vpep^ut.., 

other disorders, besides cancers, which involve anagenesis. These 
„ include, but are not limited to: benign tumors, lor example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artherosclenc plaque; ocular angiogenic diseases, for example, diabetic retinopathy 
retinopathy of prematurity, macular degeneration, corneal graft rejection, -vascular 
.laucoma, retrolental fibroplasia, rubeosrs, retinoblastoma, uv.etis and Pterygia 
^normal blood vessel growth) of the eye: rheumatoid arthritis; psonasis; delayed 
wound healing; endometriosis; vasculosis; granulations; hypertrophic scars ^ 
„; nonunion fractures; scleroderma; trachoma; vascular 

Genesis; coronary collaterals; cerebral collaterals; —nous malformations, 
Jhernfo Umb anagenesis; Osier-Webber Syndrome; plaque neovascularization; 
te ,angiectasia; hemophiliac pints; angiofibroma; fibromuscular dysplasia; wound 

eranulation; Crohn's disease, and atherosclerosis. 

» ,r ,h P nre^ent invention methods are provided 
For example, within one aspect ot the present inv cm 

., , - Ac . ^mnrisinu the step of administenng a 
for treating hvpertrophic scars and Keioius, comprint ttie P 

, . u nolvneotide antagonist and/or agonist of the invention to a 
; polynucleotide, polyptpuut, ama = - 

hvpertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
^prides. a„,a s o„,st S and or n g on,st 5 of the invention are directly injected tnroa 
hvpenrophic scar or k e,o.d. in order to prevent the profession of these ieston , 
„ therapv is of parrtcu.ar value in the prophylactic treatment of conditions which are 
kno J„ to result t„ the development of h,pe«roph,o soars and Peloids <e,„ bums,. 
n„„ is preferably mutated after the proliferative phase has had nme to progress 
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. v .. u.„ K.»r,-,r.» hvnortronhic scar or keloid 
(approx.matelv 14 days utter the initial injur) b c.or- ... P- - . 

development. As noted above, the present invention also provides methods tor 

;^!,uiim; for example, corneal 
treating ncovascular diseases ol tiic »c — •= - 

neo vas"culanza,ion, ncovascu.ar glaucoma, prohfera.ive drabouc re.inoparhy. 
retrolenlu! fibroplasia and macular degeneration. 

Moreover. Ooolar drsordcrs assocuaed with neovascuianzafion whrch cao be 
lre .ared wUb the polynoo.eoudes aod polypepudes of.be prcscn. invent (.ncludrng 
aa „„,s,s and.or anragonrsrs, rnolude, bo. are nor Inrti.ed .0: nonvascular glaucoma 

. a 1 pK r ^i r ;, uveitis- retinopathy 
, . • „ lt u v retinoblastoma, retrolental fibroplasia, uvcuii, 
diabetic retinopathy, reti^obiasic. 

prematurity macular degeneration, corneal - 

eye inflammatory diseases, ocular tumors and diseases assorted 

, ■ t • q,eeo reviews bvWaltman era/.. Am. J. Ophthal. 8>.10A 
ins neovasculanzation. See, e.g., reviews uy 

-,0 (1978) and Conner e, at.. S„rv OpMal. 2*291-312 (.978). 

Tbus, ...bin one aspecr of.be presen. inven.ion nre.hods are provrded tor 
lreatin „ ncovascuiar drseases of .bo o y = snob as oonnea. neovascuiarrzanon Onc.ud.ng 

, f, neovascu.art^ionl. cornpris.ng .he s.ep of adminis.onng .0 a panen. a 
corneal arait neovascuiau*-aiiwii; ? r - 

LU 0 w , , n u P H above) to the cornea, 

rherapeuucally effocfive amoun. of a compounu (as desenbeu abov ) 

such .ha, .he formation ofb.ood vessels ,s .nhib.ted. Bnefiy. .be conae ,s a r.ssue 
„h,ch nonoally laolcs blood vessels. In certain pa.hologica, oondidens ^boweve, 
capillaries mav ex.end .0.0 .he cornea from .bo pericomea, vascular plexus of he 
capillaries . becoraes clouded, resulting in 

lirabus . When the cornea becomes vascularized, it also becom 

u • v^nsil acuitv Visual loss may become complete if the 
a decline in the patients visual acuity. 

1 t,lv onacitates A wide variety of disorders can result in corneal 
cornea completely opacitates. /a wiu 

neovascuiarrzafion, inciudrng for exarnp.e. caracal infeCons (a,, .rachomn, rp s 
; simp ,cz aerafi.is, leishmanras.s and onobooerciasis), imn7u„„,o g ,ca, proems 

„ r3 f, rcocnon and Stevens-Johnson's syardromc,. ahead burns, rraoma. rnflamnunon 
^ anvcause). toxic and nu.n.rooa, deference s.ares, and as a conzphca.ron o, 

wearing contact lenses. nrpnnred 
Within particularly preferred embod.men, of.be .nvonuon. may be prepared 

„ for roproa, admnns.ruuon in sahne (conabrned wirh any of .he prcserva.rvcs and 

m „ m Lb,a, agents cournronly used ,n oouiar prcpara.rons ,. and 

evedrop fomr. The so.ufion or susponsron may bo prepared in us pure ton. 



,. n , T ; , , tr'TTn ■ compositions. 

administered several times daily. Altcauvc,..^,,, ■ ' 

, ! . scrbed ab ovc. mav also be administered directly to the cornea. * Uhm 

P ! • M „^ition ispreoared with a muco- 

preferred embodiments, the anu aiui w 

dhes.vc poivmer which b,nd s to connea. Within further embedments, the en.,- 
„ i0 Jc factors or composmons may be uohzed as en admnc to 

nJnnona. sterotd therapy. Toptca, therapy may aiso be prophyiaccai.y tn 

lea, .esions wWcH ate .own to Have a h,h probabrtrty of mdu,,n g - 

response (such . chem.cn, ^, , ^^H^— 

- , m-wbe instituted immediate^ ^ — r i 

combination with steruida, ma\ m-i 

comp "::;: ^ -»---. - — — — - * r - 

The preferred site of injection may vary with the morpholep 

w Hp to nlace the composition at the advancing 
but the goal of the administration would be to place P 

, t ri e interspersed between the blood vessels and the normal 
front of the vasculature (i.e., interspersed .. nrntect » the 

, ,,-.« this would involve penlimbic corneal injection to protect 

cornea). In most ,a^s this be utiUzed sho rtlv 

■ , ki^h vessels This metnod niiiy aiso Dv. a.-ii-.- 
comea from the advancing blood vessels. „ llnri7at i on 

, ^ nronhvlacticallv prevent corneal neovasculanzation. 
after a corneal insult in order to prophytacticauy v 

1 s ,ma,,on me materta, couid be m^ted m -He perthmbuacomea „sed 
Uetween .he cornea! lesion and its undesired potentta, hmb.c b.ood snpp.y. Sec 
mel hods may aiso be uniiaed ,n a stmdar f,mon ,„ pteeent capd,a, = > 
tra „ s p,a„,ed corneas. In a sustamcd-reiease foam imecnons m, g h, ° > J ^ " 

inflammation resultmg from the ntjee.ton itself. 

Wrthtn another aspee, of the present invention, methods are prostded fo 
neovascuiar g .aucoma, eont P ns,n s the step of admtntstenng to a patten a 
„,rca»y effecttve amount of a poiynuCeoude, P°'^^' < f 
asoms , ,o the eye. snch ,a, the Nation of Hood eessets ,s tnh, e . , on 
embodtment. the eompound may be admmtstered toptcaUv to the eye 
earlv loms of neoe aseuiar glaucoma. Wrthtn other embodiments, the com nnd m^ 
be ,m P ,anted by .njeetmn mto the region of the antenor chamber ang e. V tn 
emb „d,men,s. the compound may aiso be piaced m any iocarton such that .he 
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Wuhm another aspect ol 

into the aqueous uui.^.i . 

compound is couuuu ,., - . d.abetic 

. ■ , thods arc provided tor treating proliferate diabetic 

the present invention, metnous aie , 

U1L 1 . . ■ r ,., ., n U oent a therapeutically 

retinopathy composing the step ot admimster,n s ,o a ,a..-. . . 
II amount of a polynucleotide, polype, antagonist and or agomst to the 
,ves such that the formation of blood vessels is inhibited. 

" • , w preferred embodiments of the invention, prol.terat.ve 

Within particularly preterreQ emoo 

, Hp treated bv injection into the aqueous humor or the 
diabetic retinopathy may be treated oy mj 

■ 1er to increase the local concentration of the polynucleotide, 
vitreous, in order to increase trea tment should 

, ... ..., nr ,, t in the retina. Preteraoiy, mis - 

nolvpentide. antagonist and o. agoni„ 

' . llH virion of severe disease requinng pnotocoagUia.-... 

be initiated prior to the acquisition 

t ft L p nrpcpnt invention, methods are proviutu 
Within another aspect ot the present in 

^ effecve a- „f a polyautcleonde, P°<^<* ^ = 
asoni s, ,0 the eye, sue, tha, .he fomrarton of Hoc, vessels ,s tnh e ^ 
expound nnay be adhered topicahy, via inhavirreous rn.ecrton and or 

intraocular implants. „,,lvTiucleoudes, 
Additionally, disorders which can be .reared wtrn the polyTruc.ec 

„„L and/or aaontsrs tneiude, bur are nor Umired to. hemangioma, 
polypeptides, agontsts and or a = o 

arthrius, psonasts, angiofibroma. a«herosc,ero,,c places, delayed 
grannlartons, hemophihe joinrs, hypertrophic scars, nonunron ° 

rW,oma scleroderma, trachoma, and vascular adhesions, 
syndrome, pyogenic granuloma s ^ ^ 

Moreover, disorders and; or, tates, 

d with the the polynucleotides, polypeptides, agonists andvor agonists 
and orprognosedwiththethep . IM tumors blood bom tumors such 

■ • i ,jp h.,t ire not limited to, solid tumors, oioeu 
of the invention include, but are noi P v am ole 

. Kaposi's sarcoma, benign tumors, for example 

as leukemias, tumor metastasis, kapos. nvnaenic 

e^nmfihromas trachomas, and pyogenic 
u„ ma n„,nrna^ acoustic neuromas, neurofibromas, 

uu " a "- ' . ■ • nruHr anaio^enic diseases, tor exump^, 

.ranulomas, rheumatoid arthritis, psonas.s, ocular an = io = 

f u .^rnrematuntv macular degeneration, corneal = rai 

diabetic retinopathy, retinopathy ot prematurity , retmobl astoma. and 

rejectlon avascular glaucoma, retrolenta, fibroplasia, rubeos.s, retmoblas to 
J . i .mnsis vascluogenesis. granulations, 

uvietis delaved wound healmg, endometriosis, v ascli B 

' • nfmrmres scleroderma, tracnoma, vascular 

u~ onnrt (keloids) nonunion fractures, aeiciu 
hypertrophic scars (K.eioius;, „~iin t erals 
adLtons. myocardial ang.ogenests. coronary collaterals, cerebral collarcrals. 
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arteriovenous malformations, ischemic limo a^io^Ks... — . 

pliiq ue neovascularization, telangiectasia, hemophiliac joints, angiofibroma 

.„.,„.. i.„; 0 n rmhtVs disease, atherosclerosis, birth 
fibromusculur dysplasia, wound gi juu.^io... 

control aucn, bv proving vasculanzauon reared for embryo .mpiantauon 
controlling mens.ruatton. dtseases .ha, have angiogenesis as a pathologic consequence 
such as cai scrarch disease (Rochefo nrina.ia quin.osa). ulcers (Helicobacter pylon,. 
Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 

■u^inictpr^l hefore after intercourse and 
.- r • , t ... uinrt orr,Krvo imp antation is adiimn^u^ peiort 

fertilization have occurred, thus providing an effective method of birth control, 
possiblv a "morning after" method Polynucleotides, polypeptides, agonists and/or 
aeontsts may also be used in controlling tnenstruarton or admtntstered as Cher a 
peroneal lavage ftutd or for peritoneal implanta.ton in the treatment o. 
endometriosis. 

Polynucleotides, polypeptides, agonists and or agonists of the present 
ntion may be incorporated into surgical sutures in order to prevent stitch 
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granulomas. 

Polvnucieottdes. polypepttdes, agonists and/or agonists may be uttltzed tn a 
cvide vartetv of surgtca, procedures. For example, with.n one aspect ol the present 
invention a'oomposttions (in the form of, for example, a spray or film) may be utthzed 
.„ ooa, or spray an area prior to remova, of a tumor, tn order to tsolato norma, 
surround.nu tissues from malignant tissue, and or ,0 prevent the spread of disease to 
surrounding tissues. Within other aspeors of the present invention, compositions (e.g., 
in the form of a spray, may be delivered via endoscopic procedures in order 
tumors, or inhibit angiogenes.s m a desired locale. Within ye. other aspects of the 
present invention, surgical meshes which have been coated w„h an.,- angiogenic 
compositions of the present invention may be utilized tn any procedure wherein a 
surreal mesh might be utilized. For example, within one embodiment o. the 
mention a st,ru,cul mesh laden w„h an ant,-ang,o g e„,c composition may be urdized 
durum- abdominal cancer resection surgery (e.g.. subsequent to colon tesecr.cn, tn 
order to provide support to the strucrure. and to release an amount at the ant- 
ansioaenic factor. 



... . r ,>n,thn,k arc provided tor 

Within further aspects of the present .menu., mc - P 

■ , s comorisin" administering a polynucleotide, polypeptide, 
treatinu tumor excision site*. compriMii- 

tr = v .. .;„ s rtf ., mmnr subsequent to excision, 
agonist and or agonist to the resection mu^ns „! . 

that the lo ca, recurrence of cancer and the formation of ne, blood ve^ * 
lte 1S inhlblt ed Within one embodiment of the invention, the anti-angiogenie 
..pound * admtmstered directly to the tumor excision site (e.g., applied by 

' I- th erwtse coatin* the resection margtns of the tumor with the 

swabbing, brushing or other. tse coattn be 
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swabbing, brushing or umu » — - = 

n Mtemativelv the anti-angiogenic compounds ma> be 

anu-angiogenie compound). Alternative!; 

. n . nrair ..i nastes pnor to admiiiisua.>o- t 

incorporated into Known strrgrca. pa— - r 

preferred embod.men.s of*. inve.mon, the anti-ang.ogemc co^— 

after hepa.tc resect.ons for mahgnancy. and after neurosurgrea, operates 

Wrrhrn one aspect of*, invenbon. po.yrauc.eoudes. po.ypept.deS, 

a„on,s,s and or agonists may be admimstered .0 .he resection nrarg.n of a w.de 
'I , of tamers, mcludmg for eaamp.e. breast, co.on. brain and hepat.c turgor 

am ,e, withm one embodrmen, of*, mventton. an.r-angiogemc -poen^ 
I admm.stered t o rbe sire of a neuronal rumor screen, ro exetston, such 
theformauon of new Wood vessels a. the sire are inhered. 

The polynuc.eotrdes, polypeptides, agonists and/or agon.sts o. the presen, 
invenl ,o„ may a,so be admmrstered along with other 

Representative examples ofotber an.i-angiogenio factors mclude. Arrmlnv stv 

■ - actd and denvat.ves thereof, paehtaxe.. Suramin, T.ssue fnh.bttor of 

, T - inhibitor of Metalloprotemase-2, Plasminogen Activator 
Metalloprotemase-1, Tissue Inhibitor ot Met P 

Plasminogen Activator Enhibitor-2. and vanous forms of the h.hter 

urouo" transition metals. 

° UCrter -d gronp" transttmn meta.s incMe, for example, vanadmm. 
^bdentam. tongsten, trtantum, n.obiam. and tanta.nm speores, Sacb transmon 
meta. species may form rrans.rton mera, ecmp.exes. Su.tab.e ^ 
above-mentioned rransrrton meta. spec.es tnclude oxo ft— meta, com .exes. 
R epre S enta.,ve eaamp.es of vanadmm comp.e.xes mc.ude oxo vanadmm 

,i i W c Suitable vanadate complexes 
, comp.exes such as vanadate and vanadyl comp.exes. Su tab.e 

,ne.ade metavanadate and onhovanadate comp.exes sacn as, fo, «•£ 
mel ava„ada,e. sodium meravanadare. and sod.am onhovanadate. Sa.tab.e canady, 



, . < , \m\ v\na<ivl suit utc 

complexes include, for example. vanad>l acetyiaccton.u. anc 

. , , v , n , L p, su Mate hvdrates such as vanadyl sulfate mono- and tnhvdrat.s. 

,ndud,nS - ' . ■ .. ... ..... mo ,vMenum complexes also include 

Representative examples ot iuhumcm au c. -c- 

0x0 compie.xes. Snitable oxo tnngsret, compiexes * and u.n.sten 

oxide complex, Subabie tungstate complexes ,„c,ude .ungate. 
l, c , um nlstate, tungstate ^ 

-Me tungsten (! V, ox.de and tungsten (VI, ox.de. Sn.tabie oxo 

m oWbdenum comp.exes .ncinde moiybdatc. moWbdenom ox.de, and tnoiybd „ 

... rv , rv ,„„;,,r^ mn vhtiate and its 

, , .t. +,,».,♦* complexes include ammonium muiv 

complexes, bu.taolc molybuaU compt . 

r m Mvhdate and its hvdrates. and potassium moiyodaic anu us 
hydrates, sodium molybdate ana ^ mo lvbdenum 
hvdrates. Suitable molybdenum oxides include molybdenum * D * - ' 
( VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, tor xamp.e, 
mo vbdenvl acetylacetonate. Other suitable tungsten and molybdenum complexes 
incl ude hydroxo derivatives derived from, for example, glycerol, tartanc acid, and 
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^ ' A , riet v of other aPt,-an,io,enic factors may also be utilized within the 
A wide variety or oinei aim ui w . w 

oon.e.x, of tbe present inventtcn. Representee exansp.es inCudc piarefet factor 
prolam ,ne snipbat. suipba.ed cb.t.n deneat.ees .prepared from o,een c 
Muraua e, .... Cancer Res. 5. .22-26, .99,,; Sulphated Po.ysaccbande Pept.dojycan 
C Ip.ex ( SP- PC, ( ,be foncbon of tb.s conrpoond naa y be enbanced ^presence 
of srerotds sacb as estrogen, and tan.ox.fen citrate,; Staurosponne; nrodn.ators of 
matnx merabobsnt. tnc,nd,n g for exampte, Probne a„a,o g s c.sbydroxeprc u*d> 
3 4-debvdropro.ine, Tb.aprobne. a.pba.a.pba-d.pyndy., ant.noprop.onun.e b,™ ate, 

i * a nvridinvl)-^(3H)-oxazolone; Methotrexate, Muu.ai 
4-propvlo-(4-p\nainyi; 

, k i n =Pn,m- ChIMP-3 (Pavloff et al.. J. Bio. Chem. 
Interferons; 2 Macroglobuhn-serum, Chi Mr 

?67 . 173 , M7326 , l992); Chy-ostatin (Tomkinson et a... Biochem J. 286.4 , -480, 
Wy CvclodextnnTetradecasulfate; Eponemycm; Camptothecin; Fumagillm 
(1 n.ber et' a... Nature 348:555-557. 1990); Gold Sodium Thiomalate ("GST ; 

'a -7-ff i nin Invest 7Q 1440-1446. 1987); anticollagenase-serum; 
Matsubara and Zitt, J. Clm. Invest 

.-in molmes et a! J Biol. Chem. 262(4): 1659-1664, 198.). 
nlnha2-antiplasmin ( rioimcs ci <u., j ■ ^ 

Lntrene^anona, Cancer .nsutoteg boben.n, d.sod.on, ,N-t 2, -carboy c ,-, 
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316. 1W2); Thalidomide; Angostuue sieroiu, 

t • -p inhibitors such as BB ( M. 

and metalloprotciua^ u».- 

nUe-ises at theCeUuhu; Level 

. , .„! reated prevented. —d.andor P— u S ,n s poiyaruoieot.dea 
that eouid be treaieu, t nreS ent invention, incluae 

:rr::::::;:: ::z=- - - — 

unUlbv " . Un r ., nPrr cardiac tumors, 

. , ,■ _ h , <r no t limited to colon cancer, caim*. 

dependent tumors, including, but no ; nWtina i 

" 1 - ui.ictnm'1 alioblastoma. lung can^w, — 

pancreatic cancer, melanoma, retinoblastoma. B lio 

, „,rh cancer neuroblastoma, myxoma, myoma, 
cancer testicular cancer, stomach cancer, ne 

syndrome, Hasbtmoro's thyroiditrs, bthary etrrhosts, 

s , om e„„onepbn,,s ana rbeumnrotd arrhnus, and ™a, ^ 
v.ntses, pox viruses and adenoviruses,, mflammat.on. gran 

• re u-ed to inhibit growth, progression, and/or metasis of cancers, 

of the invention are u*ea to mmun & 

panicular those listed above. ^ ^ 

AdJ „,onal dtseases or condmons assocated mere 

.„ , , „ r dete c,ed by polvnucicotides or polyposes, o, agontsts 
cou d be treated or detecteo oy p . „„wession and or 

. „ „ fthe pres cnt invention include, but are no. hmt.ed to. progreaMO . 

5 :::: :i,:anc, s «, ~* - » 

L- d , "ase. and sobd tunrors inciudtn, be, no, bnured to. sarcomas and 
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i ■ . , — r->p pi ■ i <• hnnd rosarcoma. 

carcinomas such as fibrosarcoma, myxosarcoma. 

■ chordoma, angiosarcoma, endotheliosarcoma. 

osteogenic sun-oma, cu< _ 

, .,. li: svnnvioma. mesothelioma, 

l vmniKuv, 1 osarcoma.lymphangioendothcuu,a l .w l a..s,..- 

Ewin* mmor, ^myosarcoma, rhabdomyosarcoma, co.on carcmoma. pancreatic 
can J r breast cancer, ovarian cancer, prostate cancer, squamous eel, carcmoma, basal 
cel! carc , om , adenocarcinoma, sweat .land carcmoma, sebaceous g !and carcmoma. 
papilla, carcmoma. papillary adenocarcinomas, ^adenocarcinoma medullary 
,, rc moma. bronchogenic carcmoma. renal cell carcinoma, hepatoma, bile duct 

i , OT . P ;nnr"'-« Wi I m\ tumor, 

, Jn ., jr , c^inoma embrvonal carcinoma, <v 

carcinoma, choriocarcinoma, s^n.noma, , . 

epical cancer, ,o S ticu,ar .amor, lung carcmoma. smad eel, ,nn s canc.no 

carcinoma, carcnoma. gUoma, as.rocyroma, meduUoblastomo, 

^ph-yn^ — siobiastom : acous 

o„.od=ndr„g«oma, menangroma, —a. neurob.asroma, and ret ,no lastoma, 

* DiseL assoc.afed wi* leased apo P ,o S is .ha, could be .reared, prevent, 
d ,agn 0 sed. and/or prognesed us.ng polynuCeo.ides or po.ypepnde, as wed » 
„„„, s ,s or a„,ag„n,s.s of .he P-en, invenbon. .ncdnde, b„, arc no, hmded ,o, 
n e„rodeeenera,,ve disorders (such as Alzheimer's d,sease. Parkinsons d.sease, 

• ^pntnn Cerebellar degeneration ana 
Amyotrophic la.eral sclerosis, Re.inms pigmentosa. Ccrcbeli 

bral „ .urnor or prror associated d.sease); aarormmnnc disorders (such as, mn e 
sepsis, Sjogren's syndrome, Hashlmo.o's thyroiditis, brlrary crrrhosrs.^lehce^s 
dls ease Crohn's d.sease, po.ymyo.itis. sysremic inpns eryrhema.osns and — = 
Led'aiomeraioncphntis and rhenma.ord arthntis, myelodysplastic syndromes (such 

m v„card,a, infarction, strobe and reperfusion injury,, hver injury ,= 
, jeiared beer ,n JU ry, ischemiafreperfusion injury, choices (bile ducunjury, nd 

, Oliver disease (such as that caused by alcohol), septic 
liver cancer); toxin-induced liver disease tsucn 

shock, cachexia and anorexia. 

» „„„H H-alinf and r P i--"-' CeU Proliferation 

,„ accordance wi* ye, a further aspect of the presen, invention, Urere ,s 
pr ,,,ded a process for utibamg polymuc.eottdes or poiy.ept.des. as well as ago„„s 
a„,aaon,s,s of ,he presen, invention, for rherapeutic purposes, for e.ampie. ,o 
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. , n i lf , nPon MU i basal kerattnocvies for the purpose of wound 
stimulate epithelial eel! piohkration ua^ 

healing, and to simulate hair follicle production and healing of dermal wounds. 

0 , , vi ,„ ,^„i,,v^; ( ]e. as well as auonists or antagonists of the present 
Pol vnue leouues ui pUi^^O 1 "^"' 

invention, may be clinically useful in stimulating wound healing including surgical 
wounds, excisional w ounds, deep wounds involving damage of the dermis and 
epidermis, eve tissue wounds, dental tissue wounds, oral cavity wounds, diabetic 
ulcers, dermal ulcers, cubitus ulcers, artenal ulcers, venous stasis ulcers, burns 
resulting from heat exposure or chemicals, and other abnormal wound healing 
conditions such as uremia, malnutrition, vitamin deficiencies and complications 
■ n ,;,u ^t^rnir trpatment witn steroius, Ladiauun m^^; — u * 

aSSOeiaiCU Wuu ayju-nU^ 

druos and antimetabolites. Polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote dermal reestabhshment 

subsequent to dermal loss 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could be used to increase the adherence of skin grafts to a wound 
bed and to stimulate re-epitheUalizatton from the wound bed. The following are types 

. i.^.,„ t :,i„^ n„pnict« nr antagonists of the present 
oforaftsthatpolvnucleotiaesorpoiypcptiuCo, a s on— ~i «u-- o 

invention, could be used to increase adherence to a wound bed: autografts, artificial 
skin allografts, autodermic graft, autoepdermic grafts, avacular grafts, Bla.r-Brown 
.rafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, derm.c graft, • 
^d-rmc -raft fascia eraft, full thickness graft, heterologous graft, xenograft. 
homoloJs .raft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 

., .. ■ , ,- t PnlvT-clcotides or polvoeptides, as well as agonists or 
gratl. tnicK spnt graft, roiynuncum-ca ^ , , . 

antagonists of the present invention, can be used to promote skin strength and to 

improve the appearance of aged skin. 

It is believed that polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, will also produce changes in hepatocyte 
proliferation, and epithelial cell proliferation in the lung, breast, pancreas, stomach. 

small intestine, and large intestine. Polynucleotides or polypeptides, as well as 

1 iteration of 

agonists or antagonists of the present invention, wum F rom^e v 

epithelial cells such as sebocytes. hair follicles, hepatocytes. t>pe II pneumocytes. 



i , lt . ,11, » n j nI he^ ^nuhclial cells Lind their progenitors 
mucin-proaucum gohiet um. anu oine. ^ 

contained within the skin. lung, liver, and gastrointestinal tract. Polynucleotides or 
, , v : , ... ..., 0 „; s , s D r antagonists of the present invention, may promote 

pOl\pcpwuc,;>. a^Ombo ciu^-j — - 

proliferation of endothelial cells, keratinizes, and basal keratmocytes. 

Polynucleotides or polypeptides, as well as agomsts or antagonists of the 
present invention, could also be used to reduce the side effects of gut toxicity that 
result from radiation, chemotherapy treatments or viral infections. Polynucleotides or 
polypeptides, as well as agomsts or antagonists of the present invention, may have a 
cvtoprotective effect on the small intestine mucosa. Polynucleotides or polypeptides, 

- . t ■ _ t . - — 1,^*^ 'lien '<! ? m i i 1 ,'it C h Cellini 

. .w, 0 pietc Q r nnta^onists ot tne present nivcuuun, u..i - ~- 

of mucositis (mouth ulcers , that result from chemotherapy and viral infections. 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention, could further be used in full regeneration of skin in full and partial 
thickness skm defects, including bums, (i.e., repopulation of hair follicles, sweat 
.lands, and sebaceous glands), treatment of other skm defects such as psonasis. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the present 

, . . F -.-i^—p^i, ,«.;c- Kniifica a defect in adherence of the 
invention, could be used to treat epidermoid* D-n— , a a. 

epidermis to the underlying dermis which results in frequent, open and painful blisters 

by accelerating reepithelialization of these lesions. Polynucleotides or polypeptides, 

as well as agonists or antagonists of the present invention, could also be used to treat 

gastric and doudenal ulcers and help heal by scar formation of the mucosal lining and 

regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 

Inflammatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 

_„„..,♦ ir des t P wion of the mucosal surface of the small or large 
diseases wmen lcSuu m ucouu^.^... 

5 intestine, respectively. Thus, polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, could be used to promote the resurfacing of the 
mucosal surface to aid more rapid healing and to prevent progression of inflamm- 
bowel disease. Treatment with polynucleotides or polypeptides, agonists or 
antagonists of the present invention, is expected to have a significant effect on the 

0 production of mucus throughout the gastrointestinal tract and could be used to protect 

... , t „ ;n<ToctpH or following surgery. 

the intestinal mucosa from injurious suostanecs uuu a.. i„ s ~ - - - 



i-rt' T onist^ of the present 

Polynucleotides or polypeptides, as vvcil as agon,^ o a,on. 

. . JuW be U scd to treat diseases associate with the under expression. 

invention, l dim u uv, uo — - 

Li.,.- wallas auonists or antagonists 
Moreover, polynucleotides or pulvp^— ~ - 

of „,e presen, rnven.ion. could be used ,0 proven, and hoai ^ » lun* due t o 
eanous pa,ho,o S rca, sua.es. Poivnucleo.rdes or poKpepudes. as «... as a g o„,s, or 
anIa ,o„is,s of rhe presen, invention, winch eould stimuli prolifera.ron and 
a.fferen.ia.ion and pronro.e rhe reparr of a.veo.r and orocnrolar epr.hel.un, ro proven 
M tre a< acu.e or chronic lun s duma g e. For eaanrpie, emphysema, whrch resnirs ,n rhe 

. . , • ; P resulting trom smoke 

(--..•ort'i Tnii inhalation n unes, i.e., rvbuuui;-, ii - 
progressive loss ot aveoii, anu lanaiauL j , ,■ 

„rriv^ hmnchiolar epithelium anu aiveoli 

mhalation and hums, that cause nectu^ v. 

could be effectively treated using polynucleotides or polypeptide., agonists or 
antagonists of the present invention. Also, polynucleotides or polypeptides as well as 
agomsts or antagonists of the present invention, could he used to stimulate the 
proliferation of and differentiation of type 11 pneumocytes, which may help treat or 
prevent disease such as hyaline membrane diseases, such as infant respiratory distress 
sv^drome and bronchopulmonary displasia. in premature infants. 

Polynucleotides or polypeptides, as well as agonists or antagonist, o t * 
present invention, could stimulate the proliferation and differentiation of hepatoses 
and thus, could be used to alleviate or treat liver diseases and pathologies such as 

toxic substances (i.e., acetaminophen, carbon tetraho.onde and other hep— 

known in the art). „ ta ™ nict< - 

i,^r,ti,v<; is well as agonists or antagonists 
In addition, polynucleotides or polypeptides, as wen a 0 

, . PV „p t the onset of diabetes melhtus. 

of the present invention, could be used ireat o. ,iew 

[n patients with newly diagnosed Types 1 and II diabetes, where some islet cell 
.notion remains, polynucleotides or polypeptides, as well as agonists or antagonist 
of the present invention, could be used to maintain the islet function so as to alleviate, 
de ,av or prevent permanent manifestation of the disease. Also, poly— es or 
polypeptides, as well as agonists or antagonists of the present invention, could be used 
, as an auxiliary in islet cell transplantation to improve or promote islet cell function. 



■ , t . ... . M M-i«HMii<is of the invention 
The polvnucleotides. polypeptides « ag„i„st, •- = 

_ be usoJ for , he dtagnos.s .lo, irearn,,,, of diseases. — • *™a* J; 

v v s t,--m disorders that can be 

ini urv of the brain anchor nervous system. No — >..s~... 

tr L ed Wlth t he compositions of the invention (e.g.. polypeptides, polynucleotides. 
and , or agists or antagonists,, include, but are not limited to. nervous system 
mjun es "and diseases or disorders which result in either a disconnection ot axons. 

r n. nr demvehnation. Nervous system lesions 
diminution or degeneration ot neurons, or demvelmat 

whlch m av be treated in a patient (including human and non-human mamm a 

- . • Unt ir^ nnt limited tu, tne 

paueras) according to ^ methods of*. — b " ~ " 

Lowing les.es of enher the centra, ^eluding spina, CO,, brum, or 
nervous svstems; (.) ischemic ,es.on S . ,n which a lack of oxygen in a p omc, of e 
ervous system resu,ts ^ neuronal W «y or death, including « 
che m,, or spina, cord mfarcuon or ^ « — — " 
les ,o„s caused > y «*. <*» « -ca.ed With surger, for examp , ^ 
whlch sever a pornon of the nervous s,» or compression mjunes; W nr a. ^ 
,es,o„s. ,n which a portion of rhe nervous system is desrroved or * 
nssu e which is Cher a oervous system associated malignancy or a mahgnanc 

„„«, tissue- (4) infectious lesions, m which a portion ol 
derived from non-nervous sysrem tissue. I,-.) 

■« rt.eiroved or injured as a result of infection, for example, by an 
die nervous system is destroved or mjui 

. h „nv, infection by human immunodeficiency virus, heipes zoslcr, 
abscess or associated with inleclion oy nun 

i . vie,,, or with Lvme disease, tuberculosis, or syphilis; (a) 
rZTCr^ a pomon of the nervous sysrem ,s destroyed or injured 

nrP« including but not limited to, degeneration 
as a result of a degenerative process including 

. , • i;. MC n unptmotons chorea, or 
associated with Parkinson's disease, Alzheimer s disease, Hun .- 

, locrophic lateral sclerosis (A LS>; W ,s,o„s associated with 

or disorders. ,n which a portion of the nervous system ,s destroyed or injured 
n Hfiona, disorder or disorder of metabolism including, bu, no, limited to, . am,n 
B P deficiencv. fol.c aetd deficiency, Wem.Ce dtseasc, robaceo-aleoho, amblyo ,a. 
Lhiafava-Bignami disease fpnmary degeneration of the corpus ea osump and 
0 alcobohc cerebeliar degeneration; ,7, neurological les.ons associate 

v wi *n diabetes (diabetic neuropathy. Boll s pals>,, 
diseases including, but not limited lO, diabetes tai 

■= nrcinoma or sarcoidosis; (8) lesions caused by toxic 
svstemic lupus erythematosus, carcinoma. 



. . , , i irne-i rotovn^ and f { ) ) demvel mated 
substances including alconol. lead. 01 purtieulai iKuroio _. 

lesions in winch a portion of the nervous system is destroyed or injured by a 

. . ■ v ..i;„ a u„t PO t limited to, multiple sclerosis, human 
demvelmatin^ uiseasc nn-iUumg, na, i.j. ...i.-t^- 

immunodeficiency virus-associated myelopathy, transverse myelopathy or various 
etiologies, progressive multifocal leukoencephalopathy. and central pontine 
mvelinolysis. 

In one embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of hypoxia, in a further preferred embodiment, the polypeptides, polynucleotides, or 

• t „ .ffu, indention are used to protect neural cells from i-e 
agonists or antagonists ui me in»cuu.i a 

dinging effect of cerebral hypoxia. According to this embodiment, the 
compositions of the invention are used to treat or prevent neural cell injury associated 
with cerebral hypoxia. In one non-exclusive aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention, are used to 
treat or prevent neural cell injury associated with cerebral ischemia. In another non- 
exclusive aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 

, , -^„ro-prt"P"ni rf>\] iniurv associated 

antagonists of the invention are used to treat or prevent „eu,a. .n,. , 

with cerebral infarction. 

In another preferred embodiment, the polypeptides, polynucleotides, or 
aoomsts or antagonists of the invention are used to treat or prevent neural cell injury 
associated with a stroke. In a specific embodiment, the polypeptides, polynucleotides, 
or agonists or antagonists of the invention are used to treat or prevent cerebral neural 

cell injury associated with a stroke. 

r . -r-K^Sme^ thP oolvr^ptides, polynucleotides, or 
In another preferred cmooaimcni, i.ic h^.^h 1 

agonists or antagonists of the invention are used to treat or prevent neural cell injury- 
associated w,th a heart attack. In a specific embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat or prevent 
cerebral neural cell injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 

a nervous system disorder may be selected by testing for biological activity in 

i * _ _-> not bv wav of 

nmmotin- the survival or differentiation ot neurons. Foi c^au^— ^ n0 * D > - 

limitation, compositions of the invention which elicit any of the following effects may 



be useful according to the invention: l 1 I increased surv ival time of neurons in culture 
either in the presence or absence of hypoxia or hypoxic conditions: (2) increased 
- nrM ..:-.. ,.r„ e „ r ™ s in culture or m vivo: (3) increased production of a neuron- 
associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons: or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth here.n or otherwise known , n the art. 
such as. for example, in Zhang et al. Proc Sail Acad Set USA 97:3637-42 (2000) or 
- A-ik'»vi ' Xevrnsci.. 7 C: -OU /- 1 :> iiy^Oi, mu^w b pi w. 0 ~* -i-- 

l i i rvi J. in. u. v\ a «_ t li i . , " - • ■ - - - 

mav be detected by methods known in the art. such as, for example, the methods set 
forth in Pestronk et aL Exp. Neurol., 70:65-82 (1980), or Brown et ai, Ann. Rev. 
Neurosci., 4:17-42 (1981); increased production of neuron-associated molecules may 
be measured by b.oassay, enzymatic assay, antibody binding, Northern blot assay, 
etc., usmg techniques known in the art and depending on the molecule to be 
measured; and motor neuron dysfunction may be measured by assessing the physical 

j:_ r .w ~ irpflVppw motor neuron conduction 
manifestation ot motor neuron di&uruci, u,. 5 ., , 

velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated 
according to the invention include, but are not limited to, disorders such as infarction, 
tnfect.on, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as disorders that selectively affect neurons such as amyotrophic lateral 

... m -: c . ir .i :.-Hu<W K " f "ot limited to. oro^essive spinal muscular atrophy, 
progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile muscular 
atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 

Further, polypeptides or polynucleotides of the invention may play a role in 
neuronal survival; synapse formation; conductance; neural differentiation, etc. Thus. 

i i^i-;. w nob-ne^t'd^ and agonists 

compositions of the invention ( including puivuuu.vuuw, r 01 /P c r 

or antagonists) may be used to diagnose and or treat or prevent diseases or disorders 
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, .- ,,,,, i-miT-.l io l.-irniii" and or cognition 
associated with these roles, mciuumg. out not Inmua a,, i _ 

disorders. The compositions of the invention may also be useful in the treatment or 

, ( i r ^. is . c tMt.^ :mdor behavioural disorders. Such 
prevention ot neurouesiencruuv^ u — s. . - 

neurodegenerative disease states and or behavioral disorders include, but are not 
limited to. Alzheimer's Drsease. Parkinson's Disease. Huntington's Disease. Tourette 
Svndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, 
pan,c disorder, learning disabilities, ALS. psychoses, autism, and altered behaviors, 
including disorders in feeding, sleep patterns, balance, and perception. In addition, 

_.. „i low -i role in the treatment, prevention and/or 

mr . r .^iri^n^ nt the invention mav m&u yi^y a vjh. m 

CUmpUalu(jn.3 Oi LUC III* -n-r- „ r 

.,.^1 .^;. nr i e rc a S Qn C iated with the developing embryo, or 
detection ot developmental u^or^c ^- Udl -- 

sexuallv-linked disorders. 

'Additionally, polypeptides, polynucleotides and/or agonists or antagonists ot 
the invention, may be useful in protecting neural cells from diseases, damage, 
disorders, or injury, associated with cerebrovascular disorders including, but not 
limited to, carotid artery diseases (e.g., carotid artery thrombosis, carotid stenosis, or 
Moyamoya Disease), cerebral amyloid angiopathy, cerebral aneurysm, cerebral 

- ^ q ifnrmatinn<; cerebral arterv 

anoxia cerebral arteriosclerosis, cerebral arteriovenous nuu^^t^m, - 

diseases, cerebral embolism and thrombosis (e.g., carotid artery thrombosis, s.nus 
thrombosis, or Wallenbergs Syndrome), cerebral hemorrhage (e.g., epidural or 
subdural hematoma, or subarachnoid hemorrhage), cerebral infarction, cerebral 
ischemia (e.g., transient cerebral .schemia. Subclavian Steal Syndrome, or 
vertebrobasilar insufficiency), vascular dementia (e.g., multi-infarct), leukomalaca, 
periventricular, and vascular headache (e.g., cluster headache or migraines). 

_ t - r lirt u pr nc nC rr of the present invention, there is 
In accordance with yet a Lurtnei aspect ui i-u. ? 

provided a process for utilizing polynucleotides or polypeptides, as well as agonists or 
antagonists of the present invention, for therapeutic purposes, for example, to 
stimulate neurological cell proliferation and/or differentiation. Theretore, 
polynucleotides, polypeptides, agonists and/or antagonists of the invention may be 
used to treat and or detect neurologic diseases. Moreover, polynucleotides or 
, polypeptides, or agonists or antagonists of the invention, can be used as a marker or 
i r nf particular nervous svstem disease or disorder. 



... i , r „,r nr d^P*Cled Willi 

Examples of neurologic diseases *hicn can P c tr.at... , 

. I , . ... Dolvpe pudes agonists, and or antagonists of the present invent.cn 
polvnucieouuc^. ^utv^puu^. 

r ' , i ^;.,vic^ vvbirh includes 

include brain diseases, such as mc-tanonc »- 

,,„vlhe,,u,„a - as nrarema, p^**^ P>— 

U~ — -»* wemickc ' s Enceph pal y - „ 

Jema . br a,„ neopias™ such as M neop.^s wh.ch inc.udc .—a, 
„eopias m s, cerebra, venrncie neop.asnas such as choroid p.cx»s oeop.asrns, 
Jo.haianr.c neopiasnns. supr_, neophrsm, canacan drsease. cere a 

. __u-jl.,r. ^^(i^neratlOn SUCH 

, ,, . r which inciude spinocerebeiiai ne^tucia 

diseases such as cereoellm ataxia wL.cn m - . , os ^ 

• Cellar dvssvnereia. Friedench's Ataxia, Mauiauu-Jos^» 
■itaxia telangiectasia, cerebellar a\bs>yuc 0 

Le, oU^pontocerebeUar atropHy, «*» neop^s sue. as — 
neoplasm, diffuse cerebral sclerose such as encephalitis penaxiaUs, gtoboul 
leuk odystrophy, metachromatic leukodystrophy and subacute sclerosing 

POL— polypeptides, agonists, andor antagonists oft, present — 
m clude cerebrovascular disorders (such as carotid artery diseases which tnc 

an .opathv, cerebral aneurysm, cerebral anoxia, cerebral artenosclerosis, cerebral 
rt — —ions, cerebra, artery diseases, cerebral - 
throm bosis such as carotid artery thrombosis. Sinus thrombose and * allenber. 

h , lich a s epidural hematoma, subdural hematoma and 
Svndrome, cerebral hemorrhage such as epidural 

u ■ ^ - rrha^e c-r-bral infarction, cerebral ischemia such as transient 
subarachnoid hemorrhage, cr-orai C11 fr ir ; e ncv 

i vertebrobasilar insutticiencv, 
, • u Ciihf-l-ivinn Steal bviiaronie anu ventuiouaai 

cerebral ischemia. Subclavian au-ai u, mn i nr H 
; vascu,ar demenrra such as m uHMn f arc, dentin, perrvenrncuiur ieuhonraiacu, 

va=c „,ar headache such as cluster headache and mrgrame. 

Addiuonai „eurolo S rc drseases whrch can be rreared or derecred svuh 

pCvnucieoddes. poiyp^id* ^ «** 
Liude demenoa such as AIDS Denrenr.a Convex, presende dcmenr.a such as 
0 A.he.mer, Orsease and Creut^drduhob S— , sende deurenr.a su 

A, 2 he, m eds Drsease and P ro g re SS ,ve supranuclear pais, vascuiar d^ a , 
mu „,-,„ f arc, denrenrra. encephaHus svhrch rnCude encephahrrs pena.rahs. 



cncophalius such as epidemic encephalitis. Japan,,, E..c M - - 

t l- ■ i \\'-.ot v ; l P,»vor acute disseminated 
Encephalitis, tick-home encephalitis and W ,st ..ilc ht\a. 

. ...„.i, , P • e nr"eninycenceDhalitic syndrome, 
enccphalomvelius. meningoencepnanu., 5 uv„ ^ a.c.i _• 

Postencephalitic Parkinson Disease and subacute sclerosing panencephalitis, 
encephalomalaca such as periventricular leukomalaca. epilepsy such as generated 
epilepsv which includes infantile spasms, absence epilepsy, myoclonic epilepsy which 
includes MERRf Svndrome, tonic-clonic epilepsy, partial epilepsy such as complex 
partial epilepsy, frontal lobe epilepsy and temporal lobe epilepsy. post-traumatic 

- ;i p-rt^Hs rontinua. anci Hallervorden- 
_ + tlh _ pnhnK such Lis rpLieu^td. ruiuauu ._uu 

epuepsv. status cpuepu^b buv.11 a_ ^ 
Spat/ Svndrome. 

Additional neurology diseases which can be treated or detected with 
polvnucleotides. polypeptides, agonists, and/or antagonists of the present invention 
include hydrocephalus such as Dandy-Walker Symdrome and normal pressure 
hydrocephalus, hypothalamic diseases such as hypothalamic neoplasms, cerebral 
malarta. narcolepsy which includes cataplexy, bulbar poliomyelitis, cerebri 
pseudotumor, Rett Syndrome, Reye's Syndrome, thalamic diseases, cerebral 
toxoplasmosis, intracranial tuberculoma and Zellweger Syndrom., -aural ...rv 
system infections such as AIDS Dementia Complex, Brain Abscess, subdural 
empyema, cncephalomyehtis such as Equine Encephalomyelitis, Venezuelan E q n,ne 
Encephalomyelttis, Necrotizing Hemorrhagtc Encephalomyelitis, Vtsna, and cerebral 

malaria. 

Addmonal neutologtc dtseases which can be treated or detected wth 
polynucleotides, polypepttdes. agon.sts, and'ot antagonists of the present mventton 

-~ t ;.~ rrenm^titis such as viral meningtitis 

include meningitis such as aracnnoid.us, ascpti. mcn.n.cu 

which includes Ivmphocytic choriomeningitis. Bacteria, memngt.tis which includes 

Haemophilus Meningtitis, Listeria Meninges, Meningococcal Menmgtms such as 

Waterhouse-Friderichsen Syndrome, Pneumococcal Meningtitis and meningeal 

tuberculosis, fungal meningitis such as Cryptococcal Meningtitis. subdural effusion, 

meningoencephalitis such as uvemenmgoencephalit.c syndrome, myelitis such as 

- - nwelitis neurosyphilis such as tabes dorsalis. poliomyelitis which includes 
transverse mvenus, neuiu^vpumo j 

, „ . , irt mvplitis and nostpoliomvelitis svndrome. prion diseases (such as 
bulbar poliom>euLib anu LJVj^L^ — , 
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Crcut/fcldi-Jakoh S>ndrome. Bovine Spongiform Encephalopathy. Gerstmann- 
Straussler Syndrome. Kara. Scrapie,, and cerebral toxoplasmosis. 

i ■ i , u , ► ,-,^>t^fi ,ir MefeCtCil With 

Additional neurologic diseases vvmcli e..r, ue oe-.u 

polvnucleotides. polypep.ides. agonist andor of** P"*™ 

, nc i„de centra, nervous system neoplasms such as brain neoplasms lira, include 
cerebellar neoplasms such as mfratentonal neoplasms, cerebral ventricle neoplasms 
such as choroid plexus neoplasms, hypokalemic neoplasms and supratentona, 

i orv , c cr,in-i1 rord neoplasms which include epidural 
neoplasms, meningeal neoplasms, spinal cord neopias 

ooplasms, demyelinauug diseases such as Canavan leases, diflus 

scdons which includes adrcnolcukodys.rophy. encephalitis periaxialis, globoid can 
,e„kodvs,rophv, diffuse cerebral sclerosis such as metuchromatie ,eukodystrophy, 
aHer-uc enceph.Homye.iUS, necrotizing hemorrhagic encephalomyelitis, progressive 
m u„,focal ^encephalopathy, multiple sclerosis, central pontine myehnolysis. 
trans vers= myelttis, neuromyelitis opto. Scrapie. Swayback, Chrome Fa.rgue 
Svndrome. Vlsna, High Pressure Nervous Syndrome, Meningtsm, sptna. eord diseases 
su ch as amvotoma congenita, amyotrophic lateral sclerosis, spina, muscular atrophy 
such as We'rdnig-Hoffmann Disease, spina, eord compression, spinal cord neoplasms 
such as eptdura! neoplasms, syringomyelia, Tabes Dorsalis, Stiff-Man Syndrome. 
men ,al retardation such as Ange.man Syndrome. Cri-du-Cha, Syndrome, De L ange s 
Sv-ndrome, Down Syndrome. Gangltostdoses such as gangliosidoses G(M 1 ). Sandhoff 
Disease Tav-Sachs Disease, Hartnup Disease, homocystinuna, Laurence-Moon- 
Bied, Svndrome, Lesch-Nyhan Syndrome, Maple Syrup Unne Disease, mucolipidosis 
such as'fucosidosrs, neuronal cerotd-lipofusctnosis. oculocerebrorenal syndrome, 
phenvlketonuna such as matemul phenylketonuria. Prader-Willi Syndrome. Ret, 
Svndronte. Rubms.em- T ayb, Syndrome. Tuberous Sclerosis. WAGR Syndrome, 
netwous svstem abnormalities such as holoproseneephaly. neural tube defects such as 
anencephatv which includes hydrocephaly, Amold-Chairi Deformuy. 
eucephalocele. meningocele, menmgomyelocele, spina, dysraphism such as spina 

bifida cvstica and spina bifida occulta. 
, additional neurologic diseases which can be treated or detected with 

polvnucleotides, polypeptides, agonist, and. or antagonists of the present invention 
include hereditarv motor and sensory neuropathies which include Charcot-Mane 
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Disease. 1 Lorctl , ^ « y. * — ~ ^ "J^^ 

, Verdt ,,Ho, T ,„ann Disease. Hcroddary Sensory and A— Ncwo|Mlhtw» s e 
u trui : . v„...„i 0 .m^ mam testations (such 

, s Coivemtal Analgia and Familial Dysautonomy 

C * " _ , . Svn drome Amnesia such as retrograde amnesia, 

as agnosia that include Oerstmann s Synd.omc. An 

^.a. neurogenic Madder, catap.exy. commumcauve disorders such a, , 
Orders that -includes deafness, partial hearing loss, loudness recruitment and 

„ — ^ , — — r 

aphasia, and Wernicke Aphasia, Dyslexia such as Ac.utred ^ 

, r .i.. r ,. ,„ c h as anhas'.a which include am. i, 

,u. v »lopment disorders, speecn disorder, s.cn a., ap 

A phasia and Wernicke Aphasia, articulation disorders, _ .ive d 
such as speech disorders which include dysarthria, echo.aha. mutism and stuttenn, 
voice disorders such as aphonia and hoarseness, decerebrate state, deltnun. , 
fasclculatlon , hallucinations, memngism, movement disorders such as ang man 
svnd rome, ataxia, athetosis, chorea, dystonia, hypokinesia, muscle hyp torn, 
Lclonus tic, torticollis and tremor, muscle hypertonia such as muscle ngid Uy such 

my ° C ' v , nasticit ,, nara lvsis such as facial paralysis which 

as stiff-man syndrome, mu,cle spastica, ,ar., 

Eludes Herpes Zoster Ot.cus, Gastroparesis. Henupleg.a. opmhalmop, ^ - 
diploP ra, Duane's Syndrom Homer, Syndrome, Chronic progressive externa 
pUalmoplegia such as Keams Symdrome. Bulbar Paralysis, Tropica P ^ 
Paraparesis, Paraplegia such as Brown-Se.uard Syndrome, .uadnplegia, „ 
para lysis and vocal cord paralysis, paresis, phantom limb, taste disorders uch as 
paralysis ana w,Wopia. blindness, color vision 

ageusia and dysgeus.a, vision disoraers suoh as amblyop 

u • vin scotoma and subnormal vision, sleep disorders sucn as 
defects diplopia, hemianopsia, scotoma anu 

* i . nnil somnambulism, 

, u • i i« Kieine-Levin Svndrome, insomnia, anu somiu 
hvpersomnia which includes Klune Le 

. . -,, r h -is coma persistent vegetative state anu 
spasm such as trismus, unconsciousness such as coma, p 

„„i.,r ,W:ises such as amvotonia congenita. 
.,_,. nre , P d vprtiuo. neuromuscular diseases such 

1 K,c ia.era, sCeros.s, Myasthenic Syardrome. » ™ 
d.slase. ^ .* ~H as sptna, ^ -ph y , Charco, — = 
and W'erdnt.-Hoffmann D.sease. Postpohomyeims Syndrome, Mu.cuUr Dys.roph . 
aM - . .. „„j, ronfenita Xemaline Myopathy. 
VKasthema Gravis. Myotonia Atrophica. Myoton.a Content, 

Panada. Penodrc Paraiys.s. N.uhipiex Patantyloeionas. Trop.ca, Spasue P rap res,, 
I sttfr.N-an Syndrome, penphera, nervons system disease, such as acrodvma. 
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., lTV ,i;,.. KCS such as Abie's Svndrome, 
amvioid neuropathies, autonomic nervous n. u.^cs _ ■ 

Barre-Lieou Syndrome, Familial Dysautonomy Honor's Syndrome, Reilex 

, c ,.,. nn ^.rdmme Cranial Nerve Diseases such as 

Sympathetic Dystropny and Snv-Dragu c - 

~- i , \ .,,„ c i;,. \'i>nrnma which includes 

Acoustic Nerve Diseases such as Acoustic .Neuroma 

Neurofibromatosis 2. Fuc.nl Nerve D.seases such as Facial Neuralgra.Melkersson- 
Roseniha, Svndrome. ocular motility d.sorders which includes amblyopia, nystagmus. 
oculomo .or nerve paralys.s, ophthalmop.eg.a such as Dunne's Syndrome, Homer's 
Svndrome. Chronic Progressive External Ophthalmoplegia which includes Keams 
s'vndrome. Strabismus such as Esotropia and Exotropiu. Oculomotor Nerve Paralysis, 

, n r ti. Atmnhv which includes Hereditary Optic 
Optic Nerve Diseases sucn a* Upt.v- Au-r*; v ~ v -- 

Atrophv Optic Disk Drusen, Optic Neuritis such as Neuromyelitis Optica, 
Papilledema. Trigeminal Neuralgia, Vocal Cord Paralysis. DemyeUnating Diseases 
such as Neuromyelitis Optica and Swayback, and Diabetic neuropathies such as 
diabetic foot. 

Additional neurologic diseases which can be treated or detected with 

polvnucleo.ides, polypeptides, agonists, andor antagonists of the present invention 

_. * . . T , ~ ^ i ^mHmmp tarsal tunnel 
include nerve compression syndromes sucn as carpa, .unne, ^..d.-m-, 

svndrome, rhoracic outlet syndrome such as cervical nb svndrome, ulnar nerve 
compression svndrome, neuralgia such as causalgia, cerv.co-brachial neuralgia, facal 
neuralgia and rngeminal neuralgia, neuri.rs such as expenmental allergic neunns, 
op„c neunt.s, polyneuritis, polyradiculoneuritis and radicuht.es such as 
polyradiculitis, hereditary motor and sensory ncnropath.es such as Charcot-Mane 
Cseasc. Hereditary Op„c A.rophy. Refsum s Disease, Hered.tary Spast.c Paraplegra 

u „ r( , ( i: ,.• sensor and Autonomic Neuropathies 

andWerdnig-Hottmann Disease, hereaitaij. ioiso... an 

which mclt.de Coiigenna, Amalges.a and Familial Dysautonomy POEMS Syridrome. 
Sciatica, Gustatory Sweating and Tetany). 
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Fnrlocrine Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the present 

e disorders and or 
invention, mav he used to treat, prevent, diagnose, and or propose . 

i; ,^ r H — nr diseases of the endoenne 
diseases related to hormone .mbalance. ana or disorders ot diseases 



svstem. 



H«mo*» -creed by the glands .f«K endocrute »v»«» control phystcal 

. n . .„w twtinn* Disorders may be classified 
growth sexual function, metaooubm. and — - 

I,, nvo cvuvs distances ,„ the product™, of hortuoncs. and ft* mabdny .. »»". 
t0 rs spo„d ,0 hormones. The etiology of ,hese hormone imbalance or endoenne 
s ,,™ M d.sorders or condurons may be genenc. somar.c. such as cancer and 
some auto.mmune diseases, acqurred (e.g.. by chemorherapy, injury or tox,ns>. or 
ml ec„ous. Moreover, polynucleotides, polypepndes, unnbodrc, and, or agonrsrs or 
ml . , m , r i-, r or detector ol a particular 
antaeontsts oflhe present invention can be used as a murk 

J.sease or d.sorder related to the endoenne system and.or uomtone unbalance. 

Endoenne svstem and or hormone unbalance and. or dtseuses encompass 
disorders of uterine motility inc.udtng, bur no, Umt.ed to: complications wrtl. 
preenance and labor (e.g., pre-term labor, post-.erm pregnancy, spontaneous 
abormon, and siow or stopped fubor); and d.sorders andor d.seaaes of the menstrua, 
evele (e g.. dysmenorrhea and endometriosis). 
' Endoenne svstem and or hormone ,mba,ance drsorders and or dtseuses tnc.ude 
dtsorders and or d.seases of the pancreas, such as, for example, d.abetes tnelhtus. 
d.abetes insipidus, congenita, pancreatic agenesis, pheochromocytoma-ts e. cel. 
-or syndrome; dtsotdets and-or d.scases of the adtena, glands such as, for exam 1 , 
Add.son's D.sease. contcosteroid deficiency, canhztng d.sease, hnsunsm, Cush, 
Svmdrome, hvpuraidosteroniam, pheochaomocyroma: dtsordets andror diseases of 
pUmtarv gland, such as. for example, hyperphtntansm. hypophuitansm, pituitary 
dwarfism. p„t„,ary adenoma, panhypopitui.ansm, acromegaly, gtgantism, dtsordets 
and or diseases of the thyroid, including hut no, limited to. hyperthyroidism, 
dvpothvaoidism, Plummet's disease. Graves' d.sease «tox,c dtffus. goner,, toxtc 
nodular uouer. rhyroidttis (Hashimoto's thyroiditis, subacute granulomatous 
thw o,di,,s, and stlen, iyamphocync thyno.d.ns). Pendred's syndrome, myxedema 
cr'ettmam. thvrotoxtcosrs, thyroid hormone coupling defect, thymic aplasta Hurthle 
cel, tumours of the thyroid, thyroid cancer, thyroid carcinoma, MeduHary 
, carcinoma: d,sorders undor diseases of the parathyroid, such as, for example, 
hyperparathyroidism, hypoparathyroidism: d.sorders andot diseases o. « 
hypothalamus. 



i -in,, or nnl vpCPtidoS 

In spcilk embodiments, tnc pol> nue.eott Je u : . I , 

correspu „din, ,„ dus gene andor 030ms* or untagontsts of those poiypeprtdes 

,, f„.„ m -nt s and variants of those polynucleotides, 
(includinsi antibodies) as wed as "-i»«" ! > J - J ' 

polypeptides, agists and antagonists, may be used to diagnose, prognose, treat, 
prevent, or ameliorate diseases and disorders associated with aberrant glucose 

metabolism or glucose uptake into cells. 

In a specific embodiment, the polynucleotides and or polypeptides 
corresponding to this gene and/or agonists and or antagonists thereof may be used to 

,., ...,4 ' or -.meliorate tvne I diabetes mellitus (insulin 
diagnose, prognose, treat, prevent, aniioi - ■ 

dependent diabetes mellitus. ID DM). 

In another embodiment, the polynucleotides and/or polypeptides 
corresponding to thus gene andor agonists and/or antagonists thereof may be used to 
diagnose, prognose, treat, prevent, and/or ameliorate type II diabetes mellitus (insulin 

resistant diabetes mellitus). 

Additionally, in other embodtments. .he po.ymucleot.des and/or polypeprrdes 
corresponding ro this gene andor antagonists thereof (especaliy neu.rahzmg or 

. rr-~ ■ — tr^'it nrpvent. and/or 

antagonistic anttbodtes) may be used to dtagnose. pro £ ..u~, .r.a., p 

ameLate condtttons assootared with (type I or type U, dtaberes meUitus. include, 
but not hnttted to, dtahcuc heroactdosts, dtabc.tc coma, nohxetottc hyperglycemtc 
hyperosmolar coma, seizures, mental confusion, drowsiness, cardtovascuiar dtsease 
„ . heart dtseasc, atherosclerosis, mtcrovascu.ar dtsease, hypenenston. stroke, and 
Z -eases and dtsordcrs as desenbed in the -Cardtcvascuiar Disorders" sectton), 
dyslipidemia, kidney dtsease (e.g., renal failure, nephropa.hy other diseases and 

' ' . ,. D „.. n:«r,«ters" section), nerve damage, neuropathy, 
disorders as desenbed in the Renui D.so.-ers . 

vtston impairment (e.g.. dtabettc ret.nopa.hy and bhndness), tdcers and tmpatred 
,ot,nd healutg, infections (e.g.. infectious dtseases and dtsorders as desenbe ,n the 

- -ri.n ecneciallvoftheurinarv tract and skin), carpal tunnel 
"Infectious Diseases section, especiau> 01 me 

svndrome and Dupuytrens contracture. 

' m other embodiments, the polynucleotides and or polypeptides correspond 

) l0 this aene and or agonists or antagonists thereof are administered to an animal, 

_ ....] r-^.-rni'if^ the animal 
preferably a mammal, and most preferably a human, in o.dc to 

weight. In specific embodiments the polynucleotides and or polypeptides 
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- ., . ,i,:.,-.-nf nv administered to 

an animal, preterao.y a al. * ■ insu Hn. In still other 

- , r ,, V ei-htbv modulating a biochemicmpau^u, .n - . 
animal s wtigm n> _ ^rr^nondin^ to this aerie 

u ,- m .us the polynucleotides and, or polypeptide, corresponding 
embodiments the pol. administe red to an animal, preferably a 

,n,-i/nrhnrmone imbalance uibui^^ 
,„ additron, endoenne system and,orhomr 

^ «v a,so include borders and,or dtseases 0. «. mm- 

^fti-,p testes or o vanes lum^-i 
cancer . Other borders and'or d.seasea o, t >,e 

n i vrv , tic ovarv svndrome, Rlineruiei b ^ 
example, ovanan cancer, po > ys., ^ ^ ef Leydlg , ce„s, 

th e tesns (benign), neoplasms of the testis and neo-testrs^ 

Moreover, endoenne system and/or honmone rmbaiance drsor 

, , ... ir ., c ™ and or diseases such as, for example, 

d.seases may also mclude drsordc. s ..no rob , astom a multiple 

polv2 ,andu,ar dencrency syndromes, pneochromocytom . neu oh to 
F w ■ a w r-incers of endocrine tissues. 

E „docnne neoplasra, and borders - r ^ 

_ another emhodrment, a po ^ ^ ^ ^ (q 

, antrhodres, a s oms.s, or ^^ZJ«* «*"* 

dragnose, propose, prevent and, or en ^ ., expressed , 

i t u. ti<;=;ue(s) in which Jit poiypcp"" 
associated with the tissue^ W i Q sed in Table 1. column 3 

u f-,..r five or more tissues disc tosea in 
including one, two. three, four, live, or 

(Tissue Distribution Library Code). 

15 

^^^^^ or aaonrsts or antagomsts of the 

Tne polynucleottdes or polypeptide, a ^ 

u for the diagnosis, treatment, or prev ention u 

,„ve„.,on may be used for the svstem disord ers that can be 

disorders of the reproduettve system. Rep.oduc - 
w treat ed bv the composurons of the mvenuon. mclude, hut are no 

pr „du ,,ve system mjuries, mfecuons, neoplasnc d.soroers, co„ S 



,. :,. ,!,,■■ romplu-auons with pregnancy, labor. 

diseases or disorders vvli.cn result in i.i^ •■ 

or parturition, and postpartum difficulties. 

. „ d'se"^" : >n«i-or diseases include diseases and or 

Reproductive uisoi^- 

drsordcrs of rhe testes, including rcst.cular arrophy. tcsucuiar feminization, 
crvprorchism (undurera, and bilu.era,,. anorch.a. ec.op.c testis. epidrdvmms and 
or chms UvpicaHy resuU.ng Iron, infections such as. for «amp,e. gonorrhea, mumps. 
tu bercu,osis. and syphflis,. resticu.ar rors.on. vasrus nodosa, germ eel, tumors rug- 
seminomas, embryona, eel, carcrnomas, rera.ocarcinomas, choriocarcinomas. „* sac 

. , I evdi" rf'U tumors), hydrocele, 
tumors, and teratomas), stromal tumors (e.g., l-<,yui 3 -- 

. cnprmatoc^lf 4 inguinal neniia, auu ^o»^— ~r 
hematocele, varicocele, spcrmaiocuic. 0 

prodrrcrron (e.g., rmmonle cilia syndrome, aspemua. asthenozoosperm.a, 
azoospermia, oligospermia, and terarozoospermia) 

Reproductive sys.em drsordcrs also include drsordcrs of the prostate gland, 
such as acute non-bac.enal prosrarru, chrome non-bacrena, prosranns. acute bactena, 
pr os.a„,is, chronic bactena, prosratitrs, prosratodys.oma, prognosis, granulomatous 
pr „s,ar, tl s. ma,acop,aK,a. benign prostane hypertrophy or hyperp.asia, and prostate 
neoplastic drsorders. includrng adenocarcinomas, transmona, CI carcinomas, ductai 
carcinomas, and squamous cell carcinomas. 

AddmonaHv. the compositions of the invention may be useful rn rhe diagnosis. 
„earm=n, andor prevention of disorders or d.seases of the perns and urethra, 
including inflammatory disorders, such as ba.anoposthms, ba.anirrs xerot.ca 
ob iuerau"s. ph.mosrs, paraphimosis, syphihs. herpes srmp.ey varus, gonorrhea, non- 
.onococca, urethntrs, chlamydra. mycoplasma, tnchomonas. HIV, AIDS. Re, ter 
Ldrome. condyioma acummatum. condyloma latum, and pearly penile papules; 
, urethra, abnormalities, such as hypospadras. ep.spadius, and pbrmosrs; prema Ugnant 
,es,o„s. includmg Erythroplasia of Queyrar. Bowens disease, Boweno, paplos.s. 
„ian, condvloma of Buscke-L orvenstem. and vamrcous carcinoma; penne cancers. 
L.udinz squamous ce„ carcrnomas. carcnoma in s.ru. verrucous carcinoma, and 
drssemi^ed penrie carcnoma; ureihra, neop,as„c drsorders, inCudmg pende urethra, 

„ carcnoma. bu.bonrembranous urethra, carcnoma, and prostatic -ra,a,c,« 

- • j;-^.,^ prp^nle dv^ function, ana 
and erectile disorders, such as priapism. Peyronie s di.e^e - 

impotence. 



r.i.., ,i..r..r,..,w include vasculititis 
Moreover, diseases and or disorder, ol l,k >^ - 

• i u i „ . r .,i ,hc,. n c" of the vas deferens); additionally, the 
an j CBAVD (congenital bilateral absent- 01 mc 

. ,, r ..nra^nnists of the present invention 

polvnueleotides. polypeptides, anu =■ 

ma 'v be used in the diagnosis, treatment, and or prevention of diseases and or 
borders of the seminal vesicles, including hydatid disease, congenital chlonde 

diarrhea, and polycystic kidney disease. 

Other disorders and or diseases of the male reproductive system include, tor 
example. Klinefelter s syndrome, Young's syndrome, premature ejaculation, diabetes 

. r , . _ r v. ...vorne Hiah fever, multiple sclerosis, anu 

gynecomastia. . 
' Further the polynucleotides, polypeptides, and agonists or antagonists ot the 

present invention may be used in the diagnosis, treatment, and or prevention ot 
leases and, or disorders of the vagina and vulva, including baetenal vaginosis, 
Candida vaginitis, herpes simplex vims, chancroid, granuloma inguinale, 
lvmp ho S ranuloma venereum, scab.es, human papillomavirus, vaginal trauma, vulvar 
tiauma, adenosis, chlamydia vaginitis, gonorrhea, trichomonas vaginitis condyloma 

, _ t _v~:- .^^it-ptic P^apt's disease, 
acuminatum, syphilis, molluscum contag.osum, atrophy va^-, * - B 

lichen sclerosus, lichen planus, vulvodyma, toxic shock syndrome, vaginismus, 
vulvovaginitis, vulvar vestibulitis, and neoplastic disorders, such as squamous cell 
hyperplasia, clear cell carcinoma, basal cell carcinoma, melanomas, cancer ot 
Bartholin's aland, and vulvar intraepithelial neoplasia. 

Disorders and or diseases of the uterus include dysmenorrhea, retroverted 
uterus, endometnosis, fibroids, adenomyos.s, anovulatory bleeding, amenorrhea, 

. . a che-Tpan's svndrome, premature 

Cushinas svndrome, hydatiaitorm moi^, Airman s 

m e„opause. precocous puberty, uterine polyps, dvsfuncttona, uterine bleedtrig (e.g., 
due t0 *«™, horinona, signals,, and neoplastic dtsotders, such as adenocarctnemas. 
keiotnvosarcomas, and sarcontas. Additionally, the pdypepttdes, po.yriudeottdes. or 
agists or antauon.sts of the invention may be useful as a marher or detector oh as 
well as in the diagnosis, treatment, and. or prevention of congentral utenne 
, abnomtahttes. such as htcornuate uterus, septate uterus, stntple unicornuate uterus. 

• .^,-,,,.^.1. nt^niQ with a 

WIth , noncavitarv rudimentary horn, uniuuinua^ - 

unicornuate uterus ~ i « 



1- - ,,r,i,.AmM'lt.-> 1 l|i Tl K With 11 

non-communicating cavitary ruuunentai} hum. u nu.c ^ — 

communicating cavitary horn, arcuate uterus, uterine didelfus. and T-shaped uterus. 

„ 3 nr in^iud^ anovulation, nolvcvstic ovary- 
Ovarian diseases uiui/ui ai^oi^u u.-..^ . - - 

svndrome (Stein-Leventhal syndrome), ovarian cysts, ovarian hypofunction. ovarian 
insensitivitv to gonadotropins, ovarian overproduction of androgens, right ovarian 
vein svndrome. amenorrhea, himtism, and ovarian cancer (including, but not limited 
to primarv and secondary cancerous growth, Sertoh-Leydig tumors, endometnod 
carcinoma of the ovary, ovarian papillary serous adenocarcinoma, ovarian mucinous 

adenocarcinoma, and Ovarian Krukenberg tumors). 

, ■• r ,i;c- or ,w= include cervicitis, chrome cervicitis, 

Lervicai diseases anu/urmji/iuno ...^.-iu- 

mucopurulent cervicitis, cervical dysplasia, cervical polyps. Nabothian cysts, cervical 
erosion, cervical incompetence, and cervical neoplasms (including, for example, 
cervical carcinoma, squamous metaplasia, squamous cell carcinoma, adenosquamous 
cell neoplasia, and columnar cell neoplasia). 

Additionally, diseases and/or disorders of the reproductive system include 
disorders and/or diseases of pregnancy, including miscarriage and stillbirth, such as 
early abortion, late abortion, spontaneous abortion, mduecu abo^on, ^r^~ ... 
abortion, threatened abortion, missed abortion, incomplete abortion, complete 
abortion, habitual abortion, missed abortion, and sept.c abortion; ectopic pregnancy, 
anemia, Rh incompatibility, vaginal bleeding during pregnancy, gestational diabetes, 
intrauterine growth retardation, polyhydramnios, HELLP syndrome, abruptio 
placentae, placenta previa, hyperemesis, preeclampsia, eclampsia, herpes gestatioms, 
and urticaria of pregnancy. Additionally, the polynucleotides, polypeptides, and 

:_., f ->,,t; nn rntiv b<* u^fd in the diagnosis, 

agonists or antagonists or tne present uivcnuon may 

treatment, and/or prevention of diseases that can complicate pregnancy, including 
heart disease, heart failure, rheumatic heart disease, congenital heart disease, mitral 
valve prolapse, high blood pressure, anenua, kidney disease, infectious disease (e.g., 
rubella, cytomegalovirus, toxoplasmosis, infectious hepatitis, chlamydia, HIV, AIDS, 
and aenital herpes), diabetes melhtus. Graves" disease, thyroiditis, hypothyroidism. 
Hashimoto's thyroiditis, chronic active hepatitis, cirrhos.s of the liver, primary biliary 
cirrh0S1Si asthma . syst emic lupus eryematosis, rheumatoid arthritis, myasthenia 
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. , .,nn,.n,iin!K ovarian cvsts. gallbladder 

gravis, idiopathic thrombocytopenic purpura. app^iuiL . 

drsurders.and obstruction of the intestine. 

.. c ,„_, t .j u irh i-,hnr and parturition include premature rupture 
Complication^ abswv-iai^ v.*...* ..i j 

of the membranes, pre-term labor, post-term pregnancy, postmaturity, labor that 
progresses too slowly, total dtstress (e.g.. abnormal heart rate (fetal or maternal), 
breathing problems, and abnormal fetal position), shoulder dystocia, prolapsed 
umbilical cord, amniotic fluid embolism, and aberrant uterine bleeding. 

Further, diseases and or disorders of the postdelivery period, including 
endometritis, myometritis, parametritis, peritonitis, pelvic thrombophlebitis. 

.u-ii-rr- ,n^ tn vpmi..i n yelnnephritis. saphenous thrombophlebitis, 
pulmonary emouiibm, lhuuio\v.h.i«, r: — 1a i 

mastitis, cystitis, postpartum hemorrhage, and inverted uterus. 

Other disorders and/or diseases of the female reproductive system that may be 
diagnosed, treated, and/or prevented by the polynucleotides, polypeptides, and 
agomsts or antagonists of the present invention include, for example, Turner's 
syndrome, pseudohermaphroditism, premenstrual syndrome, pelvic inflammatory 
disease, pelvic congestion (vascular engorgement), frigidity, anorgasmia, 
dyspareuma, ruptured fallopian tube, and Mittelschmerz. 
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Infectious Disease 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention can be used to treat or detect infectious agents. For example, by 
increasine the immune response, particularly increasing the proliferation and 
differentiation of B and/or T cells, infectious diseases may be treated. The immune 

. i j'h— enMnci™ an existing immune response, or by 

response may De increased oy eutKi eruiancu^ an - 0 

initiating a new immune response. Alternatively, polynucleotides or polypeptides, as 
well as agonists or antagonists of the present invention may also directly inhibit the 
infectious agent, without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or 
svmptoms that can be treated or detected by a polynucleotide or polypeptide and/or 
agonist or antagonist of the present invention. Examples of viruses, include, but are 

not limited to Examples of viruses, include, but are not limited ,o - ^ » J- - ■ 

and RNA viruses and viral families: Arbovirus. Adenovindae. Arenaviridae, 



. , i c ''irrovin <jae roronavimiae. 
\rtcrivirus. Bimaviridac. Bu.nav.nuac. CahciMUua.. L..*. - - 

Dengue. EBV. HIV. Flaviviridae. Hepadnavmdae ( Hepatitis,. Herpcsviridac (such as. 

, ib-rr»; 7o'-»-' > '"i \1npnne izav 1 rus ( e . g. , 
Cvtomeualovirus. Herpes Mmpiex. I lerpo. ,. . i- -- - 

Paramvxov.ndae. Morbillivirus, Rhabdov,ndae). Orthon.yfxov.ndae (e.g. [nfluenza 
* Influenza B, and parainfluenza). Papiloma virus, Papovaviridae. Parvov.ndae. 
Picomaviridae. Poxviridae (such as Smallpox or Vaccinia), Reov.ndae (e.g.. 
Rotavirus). Retroviridae (HTLV-I. HTLV-II, Lentivrrus), and Togavrndae (e.g., 
Rubivirus). Viruses tailing within these families can cause a variety ot diseases or 

^^...lin- hi-t not limned to: arthritis, brurxmviwt^, ,,.s r ua„ , . - 
svmptoms. including, dui .ru 

. r r - mniunctivitis keratitis ), chronic fatigue 

virus encephalitis, eye iniectioiib (o.g., conjuncuvuib, . 

svndrome. hepatitis (A. B, C. E. Chrome Active. Del.u). Japanese B encephalr.rs, 
,'unin, Ch.kungunya, Rift Valley fever, yellow fever, meningitis, opportunrs.te 
infections (e.g., AIDS), pneumonia, Burkitfls Lymphoma, chrcltenpox, hemorrhagtc 
fever Measles, Mumps, Parainfluenza. Rab.es, the common cold. Polio, leukoma, 
Rubella sexually transmuted diseases, skin diseases (e.g., Kaposi's, warts,, and 
viremia! polvnucleotides or polypeptides, or agonisrs or antagonist* of the invention, 
can be used to .rear or detect any of these symptoms or diseases. In specfic 
embodiments, polynucleo.rdes, polypeprrdes, or agonists or anragonrsrs ot the 
invention are used ro treat: memngrtis, Dengue. EBV, and/or hepatitis (e.g., hepar.r.s 
B) in an addr.iona, specific embodimen, polynucleotides, polypeprrdes, or agon.sts 
or anragonrsrs of .be invention are used ro treat patients nonresponsive to one or more 
other commercially available hepatitis vaccines. In a further specfic embodiment 
poly.ucleo.rdes. polypeptides, or agomsrs or anragonrsrs of rhe mvenrron are used ,o 
treat AIDS. 

Similarlv. bacrenal and fungal agen.s .ha, can cause drsease or symp.oms and 
,ha, can be .reared or detected by a polynucleotide or polypeprrde and/or agonrs. or 
antagonis, of rhe present mvenrron mc.ude, bur no, hmrred to, .he followrng Gram- 
Ve„a,iv e and Gram-posirrve bacrena, bacrenal families, and fungi: Actinomyces 
,« Norcardra,, .Acrnetobac.er. Cryp.ococcu, neofo^ns. Aspergrllus, Bacrllaceae 
, BacUlus aniHrasisY Bacrcrordes (e.g.. BaaerMes fragMs), Blastomyces*, 

Borderella, Borrelra (e.g.. Borre„a ^ gd orfe«>. Brucella. Cand.dra. Campylobacter. 
Chlamvdta. Closrndium (e.g.. Closmdium d.fiale. 



, /;.,„. r t .r ,„/, ('ocridioidcs. Corvnebactenum (e.g., 

Clostridium ncrjnnzens. LiostauiUih ----- 

/ >k/-/-m rrvntococcus Dcmuitocycoses, £. cv;/z ( e.g., 
■ r ..,/. ^ d Epterohemorrha-ic/r. cy,//), Enterobacter (e.g. 
F /lW r^c«r ^-v). Enterobactenaceae (Klebsiella. Salmonella (e.g.. 
Salmonella trphi, Salmonella emeriti*, Salmonella typhi). Serratia. Yersinia, 
Shigella). Ervsipelothrix. Haemophilus (e.g.. //a«n 0 ,A«/«s type B). 

Helicobacter, Lc-ionella (e.g., Legionella pneumophila), Leptospira, Listena ,c.g.. 

«i Mvcoolasma Mvcobactenum (e.g., Mycobacterium leprae 
Listeria monocytogenes). Mycoplasma, .vi. 

, - . vihrin 'e Vihrw cholerae), -NeiSaeridLeac v 
and Mycobacterium tubercular), v ibno -.e.^., /. 

.... rj .* ,..^.,n.^^o PmtpiK pseviclomonas 

.\;„,-e^r»V/ mvnin&iticiisu Pabicu^ucu^, , , - 

Neisseria <gvnui t /*cu. .^^^ — 

uerng,^,.. Rickettsiaceae. Spuochetes (e.g.. Treponema W .. 
Leptospira spp., Borrelia spp.). Shigella spp., S,aphy,ococcus (e.g.. « 
m, re „s>. Meningococci Pncumococcus and Streptococcus (e.g., Sr^rococo. 
„„e„« and Groups A, B, and C Streptococci), and Ureaplasmas. These 
bacteria,, parasmc, aud fungal families can cause leases or symptoms, mcludmg. 
but no, limned ,o: antibtoucresisran, infecuons. bac.erem.a, endocarditis, sep.tcemta. 

v , ..,.„:,., ,„K^r„1^i^ Pinszivitis, bactenal diarrhea, 
eye infections (e.g., conjunctivitis.!, uvci,^, -o - ■ 

opportunist, infections (e.g., AIDS related infections,, paronychia, prosthesis-related 
infections, dental canes, Reiter's Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
dvscnterv, paratyphoid fever, food poisoning, Legionella disease, chrome and acute 
inflammation, erythema, yeast infections, typhoid, pneumonia, gonorrhea, meningitis 
(e.,, mengitis types A and B), chlamydia, syphil.is, diphtheria, leprosy, brucellosis, 

" . . ,, qn ,. n tap-OHS abortions, birth defects, pneumonia, lung 

peptic ulcers, antnra.\, spc/ntan^ous 

infections, car infections, deafness, blmdness, lethargy, malaise, vomtttng, chrontc 
dtambea. Crolm's dtsease. coht.s. vaginosis, stcnlt.y. pelvic mflammatory d.seases, 
cand,d,as,s. paratuberculos.s. tuberculosts. lupus, botulism, gangrene, tetanus 
impetiuo. Rheumanc Fever. Scarlet Fever, sexually transmitted d.seases. skm dtseascs 
(. . ceUuhus. dermatocycoses,. toxem.a. urinary tract infections, wound mfect.ons, 
nolcomial mfect.ons. Polynucleotides or polypeptides, agonts.s or antagonists of the 

_ r -mntnm^ or diseases. In 
invention can he used to treat or detect any ui tnc^ a ympu - — 



specific embodiments, polynucleotides, polypeptides, agonists or antagonists of the 
invention are used to treat: tetanus, d.pthena. botulism, andor meningitis type B. 

rt , ,; p(ff .lice-i^ nr svmptoms that can be treated. 

Moreover, parasitic agents ^auSir.^ ui.cd . i 

prevented, andor diagnosed by a polynucleotide or polypeptide and/or agonist or 
„st of the present invention include, but not limited to. the following families 
or class- Amebiasis. Babesiosis, Cocctdtosts, Cryptosporidiosis, Dientamoeb.asis, 
Dounne. Ectoparasitic. Giardias, Helminthiasis, Leishmaniasis, SchiSt.soma, 

c Trvmnnsomiasis and Trichomonas and Sporozoans 
Theilenasis, Toxoplasmosis, Trypanosomiasis. 

n , »■ „. r-ils»n/ir"tn> Plasmodium malariae and 

o' • v»V'jv Plasmodium fUiCipuf lurr^. - — 

(CSI.. Plasmodium viru^, i tu "'"- 1 

. , ^ .^ rn „:*^ „o„ r-mip a varietv of diseases or symptoms, 
Plasmodium ovale), i nese para^u^ ^ - , 

including but not limited to: Scabtes, Trombiculiasis, eve infections, intestinal 
disease (e.g., dysentery, giardiasis), liver disease, lung disease, opportunistic 
infections (e.g., AIDS related), malana, pregnancy complications, and toxoplasmosis, 
polynucleotides or polypeptides, or agonists or antagonists of the invention, can be 
used to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, or agonists or antagonists ot the 
invention are used to treat, prevent, and/or diagnose malana. 

Polynucleotides or polypeptides, as well as agonists or antagonists ot the 
present invention of the present invention could either be by administering an 
effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
polypeptide or polynucleotide of the present invention can be used as an antigen in a 

. , infrrtious disease. 

vaccine to raise an immune response agams, IwIcc^ols - - 



0 



Reg eneration 

t „ ^wmpntides as well a^ agonists or antagonists or the 

Polynucleotides or polypeptides, as wcu ^ 0 

- m diPe-nt^ate proliferate, and attract cells, leading to 

present invention can oe used to di^e^m^e, piu 

the ^ of ussues. (See. Science 276:59-87 , 1997,,. The regenerate of 
lls sn« eould be used to re P a,r. rep.ace. or prorec, tissue damaged by congenual 

. , , „ m1 Kvounds bums incisions, or ulcers), age. uibca^c ,.. 5 — v 

detects, ti auma (wounua, uui — 
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■ 1( ™,ai disease l,ver failure., surgery, mciudi^e - - 

osteoarthritis, periodontal di^c. 

: _: ir svstemic cvtokine damage. 

surgery, fibrosis, repertusion injur,, o. s. s 

Tissues that could be regenerated using tnep.cc ^ 

liver intestine, kidney, skin, endothelium,, muscle (smooth, skeletal 
(e ' g ■ Pan ° L,udmc vascular and lymphatics, nervous, hematopoietic. 

- ^ X - in- and lament) tissue. Preferably, regeneration 

and skeletal fPone ear. , u _ ^ may includ e angiogenests. 

occurs without or decreased scamn.. , s vvell as aS onists or antagonists 

Moreover, polynucleotides or polypeptides, as well 

.. (lPTV ,,t lG n nt tISSUCS diniLlllt CO riLdi. - 

Frh , r r,cpnr invention, may increase ll 0 c 
°' , , „ ion ,„„ ame „, re.enerauon would quicken recovery uu.e a,l„. 

sample, increased tendon, l, = amen ^ of ^ 

,anra s e. Poiynocieoudes or ^^ll I an efior, ,0 avo.d dama g e. 
prese „, .nven.ion could also be used prophylac.r aily 

,H hP treated include of tendinitis, carpal tunnei ^ 
Specific diseases that could be treated reaener ation of 

,• „t,W P rK A further example ot tissue re B cu 
and other tendon or ligament detects. At 
non-healing wounds includes pressure ulcers, ulcers associated 
insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be » ^ 

^eotides or peptides, as well as — 
mention, to proliferate and differentiate nerve cells. Diseas 

neuropathies, or mechanical and tra mat, d _ associated with 

traum a, cerebrovascular disease, and stoke,, Sp ecu ca . or 
peHphera, nerve , nJ unes, penphera, neuropathy (e.g re n ^ 

«i .,1 therapies) localized neuropathies, ana central nervou , 
other medical therapies), Huntington's disease, amyotrophic 

„ (e a Mzheimer's disease, Parkinson's disease, Hunting 
23 = " ; .. s;s ard Shv-Draeer syndrome), could all be treated using the 

laler " SU 7" eDtld es as well as agonists or antagonists of the present 

polynucleotides or polypeptides, as w 



invention. 



30 G^^^SiS^i ^ of the present 

p^ucleoudes or poiy.epddes, or a S ontsts or an 

,„vent,on. may be used ro dear, prcven, diagnose, and or pro_.n . 



J) 



. ... i;t'MPw in t ccti^ns. cancers 

(e , nr.esuna, ncop^ — M — — " ""^ ' ,. . 

., i.„,„bomaO ami ulcers, such as peptic 
lymphoma of the small mtesune. sman oua, .vm^m.;,. 



ulcers 
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G^ro.n.esuna. borders ,nc,ude dysphagu. odynophag.a. 

th£ esophagus, peptic esophag.r.s. gas.nc reflux, subnaucosa, flbros.s and s.nc.unng. 

^ .-ens. .e.onryonra, flpomas, ep.derora, cancers, adeoncarernonra , 

>■ < u^rroententis "astric atrophy, gastric, stomach cancers, 
gastric retention disorders, gastroent,ntis, c as 

oolvps of the stomach, autoimmune disorders such a, pcmicio - anem , . , 

'stenosis iritis (bacterial, viral, eosinophilic, stress-induced, chrome erosive, 

j M e n etner's) and pentoneal diseases (e.g.. chylopenoneum. 
atroohic. plasma cell, and Menctner s), auu v 

Iperr oneun, uresen.errc cysr. m ese„,enc ,yrrrphade„r„ S , 
occJron, pann.cuflr.s. neop.asnrs. penronU, ppeumopenroneum, bubpflren.c 

abSCeSS Oas,ro,P,esr,„a 1 d.sorders a.so inch* d.sorders assocared wuh .he snrafl 
, nt esu„e, such as nra.absorpr.on stromas. d,s,ens,o„. .rrdah.c bowe, syndronre, 
sugar ,„.o,era„ce, cehac d.seasc. duodena, u.cers. duoden.ds, rrop.ca, spare 
Wh.pp.-s d.sease, .n.esdna, ^phang.ecas.a. Crohn's disease, appen ,c, .s, 
ohs.ruc.ions of .he fleurn. Mec.efls d.eemadunr, muUipfe d.ven.cuia, fafl re 
com p,ere ro,a.,o„ of .he sma„ and farge ,„,esn„e. fyrarphoroa, and hacena an 
paras.de d.seases (such as Trave.er's d.arrhea, tyP ho,d and para.ypho.d, ho.era. 

Lion hv Roundworm (— , Hc^ 

Thaeadwon, s <^ — • — <"~* ^ 

ECunococcu, gluteus. D.pMlol.o.knun, spp.. and T. 

Liver d.seases and/or d.sorders include in.rahepa.ic cho,esras,s (alagflle 

sm drn m e. b.flary fleer cirrhos.s.. far.y Aver .aicohoflc farry fleer, reye syrrdronre), 

u - v^mtnlentricular defeneration, hepatomegaly, 
henatic vein thrombosis, hepatoiemncuiat u ^ 

Nonary ^ — sy— 

1- ,u-^ C c r-.mph c liver abscesb), h\er cirrnobis 
and sastric varices), liver ab.cv.ss (amebic 

" , " ntih alcoholic liver diseases (fatly liver, hepatms, cirrhosis). 
) biliarv and expenmental), alconouc ii 

parasdic , hepar.c eeh.noeoecos.s. fasc.oi.as.s. anreb.c fleer abscess,, pane 

LeM.o hepa,oce„.dar. and chofls.anc ,. cho,=,a S ,s. porra, hyper.ens.on. hver 



. . ,. , r ..:. . ir ; w .ii b^nutitis, chronic hepatitis 

enlargement, ascites, hepatitis (alcoholic nepauus. a -p 

o i C hon-ititis D drue induced), toxic hepatitis, viral 

(autoimmune, hepatitis B. hepatitis C . hepatite u, _ 

. , , n u., P ..titis C henatitis D, hepatitis h). 
human hepatitis (hepatitis A. nepatms u . - - . 

Wilson s disease, granulomatous hepatitis, secondary biliary cirrhosis, hepatic 
encephalopathy, portal hypertension, varices, hepatic encephalopathy, pnmary bih 
cirrhosis, pnmary sclerosing cholangitis, hepatocellular adenoma. 
sto nes, liver ..hire (hepatic encephalopathy, acute hver failure), and liver neoplasms 
, ani nomvohpoma. calefied liver metastases, cystic liver metastases, epithelial 

[ - ' v , , . ^Hrhvnerolasia hepatic adenoma, 

. ^n« r u eTV1 r 0 carcinnma. focal nodulai Hyperplasia, t 
tumors, hDroiumeilar ncpcuoca^ui, . r ^ 

, hepatobiliarv cvstadenoma, hepatoblastoma, hepatocellular care, noma, ..epaaom., 

' ' • Hothelioma mesenchymal hamartoma, mesenchymal 

Hver cancer, hver hemangioendothelioma, mesen > 

tum0 rs of hver, nodular regenerative hyperplasia, benign hver "^^J" 
[S im P le cysts, Polycystic hver disease. Hepatobiliary cystadenoma, Choledochal 

u ,1 mmnrs r Mesenchymal hamartoma, Infantile 
cvstl Mesenchymal tumors [Mescal 

5 ll.o.ndo.hetaa, Hemangioma, Pe.iosis heparis, L.pomas, — 

Lanoma. Biie due, adenoma), <" **" «-~ ^ 

u .mHdiil mali-nant liver tumors [hepatocellular, 
Nodular regenerative hyperplasia)], maligna 

.reparobiasroma, hepa.oce.Mar carcmoma, ■ cho,a„ g rocarcmoma, 

,„ cy sradenocarc,„oma, rumors of blood vesse.s. an s ,osarcoma, Karpos, s sarcoma, 
' h ema„*roendo.hefioma, o.her rumors, embryonal sarcoma, fibrosarcoma, 

hll mvosarcoma carcinosarcoma, rera.oma, carcinoai. squamous 
leiomyosarcoma, rhabdom>osarcoma, cur 

' „a onmarv Ivmphoma].. pefiosrs hepatis, erythrohepauc porphyria, bepatrc 
carcinoma, pnmar\ i)^ l F uul1 *> *r 

^u,-;,, putonea tarda). Zellweger 
porphyria (acute intermittent porphyria, poiphyna ca^nea 

?5 svndrome). . . 

" ' Pancrcat.c diseases and or disorders include acute pancreatitis, chronic 

pancreatitis (acute necrotizing pancreatitis, alcoholic pancreatitis), neoplasms 

• 0 f th e pancreas ^adenocarcinoma, insulinoma, gastrinoma, and 
(adenocarcinoma ot the pancreas, l v* 

„, uc a»o„oma. cvsfic neopfirsms. ,s,e,-ccU rumors, pancreobiasroma, and o.ber 

3„ <«*• fibrM ' ! ' C>St ' PmCreaUC PSeUd ° CyS '' PanCrea " C 

fistula, insufficiency)). 



■ , , ; . 1 Us-t.^rir^ i rholeluhiasis and 
Gallbladder diseases meutdc ga.is^ 

i i r >Momv syndrome diverticulosis of the gallbladder, 
choledocholithiasis), postcholec ysteeionn s ..rulromc 

. . ,. ., ; c M„u^ v «titis. bile duct tumors, and mucocele. 

acute cholecvstius. tluoinc v.u^.— v-'-- 

Diseases and,or borders of the lurge intestine include 
coUtis M* ulcerahve colitis, acquired m^»- *~~ 

taJ* — ' * — hem0rrh0 ' dS '- ro '°""' SeaSeS 

(cdi.is colonic neoplasms [colon cancer, adenomatous co,on polyps (e.g., v.Uous 
ade „omai. colon carcinoma. co.oreOa, cancer,, colon, divert.eu,,.,, colon, 

. ru . , hcnrnnu disease toxic me-acolon]; sigmoid diseases 
., ivpr ,, nl ! nsl c meuacoion i Hirschsprung aiseabi- - 

r r .u r 'p,-i;cp^ diarrhea (inrantut 
[proctocolitis, sigmoin neoplasms]., const.pauon, t-.ohn , ... - 

Lhea. dvsenieryj, duodena, diseases (duodena, ncop.asms. duodena, obstruction. 
duo de„a, ulcer, duodenuisj, ententis (enterocolitis,, HIV enteropathy, deal diseases 
( „eu, neoplasms, ileihs), immunoproliferative small intestinal diseese, inflammatory 
bowel disease ,u,cerat,ve coUris, Crohn's drseuse). intestinal atresia, paras,,, diseases 
(a „,sa k ,as,s. balantidiasis. Mastoids infections, cryptospond.os.s, di—biasts, 
OT eb, dveen.erv. 2 iard,as,s>, intestinal fistula .recta, fistuluj, intestina, neoplasms 
la, neoplasm;, colon, neoplasms, duodena, neoplasms, dea, neoplasms, intestinal 
polyps, ^junal neoplasms, recta, neoplasms,, intestinal obstruction .afferent loop 
Jrome, duodena, obstruction, impacted feces, mtes.ma, pseudo-obs t nuct,on [cecal 
vo ,vu,us,. intussusception,, in.esttna. perforar.on. ur.esrma, polyps (colon, polyps, 
eardner syndrome. peu,z,= g hers syndrome,, jejunal dtseuses .jejuna, neoplasms,, 
'malabsorption syndromes (blind (oop syndrome, celiac d,sea S e, ,ac,ose intolerance, 
short bow, svndrome, tropical sprue, Whipple's disease), mesentenc vascular 

i, IKi tmnlis protein-losing enteropathies (mtest.na! 
occlusion, pneumatosis cyslo.dcs .ntestmalis, pr. 

Iv ™ h agiec,as,s). rectal diseases (anus d.sease, fecal incontinence, hemorrhoids, 
pre ,,,;, recta, fistula, recta, prolapse, rectocele,. peptic ulcer (duodena, ulcer, pep., 

esophagi.is. hemorrhage, perforation, stomach uicer. Zoinnger-E,.-., .ymuro 

oos.eas.rec.omv symdromes (dumping symdrome,. stomach diseases (e.g., 
achlorhvdrra. duodenogastnc reflux (bile reflux,, gastric antra, vascular ectasia, 
> gastric f,stu,a, gasrnc outlet obstruction, gastnns (atrophic or hypcrrroph,,. 

lasrroparesis. stomach dilatation, stomach divert.oulum. stomach neop asms *«nc 
cancer, uastnc polyps, gasrnc adenocarcinoma, hyperplastic gastnc polyp,, stomach 



rupture, stomach ulcer, stomacli volvulus,, tub^no,,,. . i..c.c[ - - 

hematemcsis. hyperemes.s gravidarum, postoperative nausea and vomiting, and 

hemorrhagic colitis. 

Further diseases and or disorders of the gastrointestinal system include biliary- 
tract diseases, such as. gastrosch.sis, fistula (e.g., biliary fistula, esophageal fistula, 
gastric fistula, intestinal fistula, pancreatic fistula), neoplasms .e.g.. biliary tract 
neoplasms, esophageal neoplasms, such as adenocarcinoma of the esophagus, 
esophageal squamous cell carcinoma, gastrointestinal neoplasms, pancreatic 

. , r ri >rrP -K mucinous cvstic neoplasm or ine 

neoplasms, such as adenocarcinoma ot the panueas. mucinou. l/mi. 

• n-nrin^- n on Cr p»rohlastoma. and peritoneal neoplasms), 
pancreas, pancreatic cybtic ncopiaomo, p- lu l - - 

esophageal disease (e.g.. bullous diseases, candidiasis, glycogenic acanthosis, 
ulceration, barrett esophagus varices, atresia, cyst, diverticulum (e.g., Zenker's 
diverticulum,, fistula (e.g., tracheoesophageal fistula), motility disorders (e.g.. 
CREST syndrome, deglutition disorders, achalasia, spasm, gastroesophageal reflux), 
neoplasms, perforation (e.g., Boerhaave syndrome, Mallory-Weiss syndrome), 
stenosis, esophagitis, diaphragmatic hernia (e.g., hiatal hernia); gastrointestinal 
diseases, such as, gastroenteritis (e.g., cholera morons, iiurwu.* 
hemorrhage (e.g., hematemesis, melena, peptic ulcer hemorrhage), stomach 
neoplasms (gastnc cancer, gastric polyps, gastnc adenocarcinoma, stomach cancer)), 
hernia (e.g., congenital diaphragmatic hernia, femoral hernia, inguinal hemia, 
obturator hernia, umbilical hernia, ventral hernia), and intestinal diseases (e.g., cecal 
diseases (appendicitis, cecal neoplasms)). 

Chemotaxis 

Polynucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may have chemotaxis activity. A chemotaxic molecule attracts or 
mobilizes cells (e.g.. monocytes, fibroblasts, neutrophils, T-cells. mast cells, 
eosinophils, epithelial and or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or s.te of hyperproliferation. The mobilized cells can then 
fight off and or heal the particular trauma or abnormality. 

Pob -nucleotides or polypeptides, as well as agonists or antagonists of the 
present invention may increase chemotaxic activity of particular cells. These 
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, , . ., n , hcn he used to treat inflammation. .mccuon. 
chemotaeuc molecules ean then incrc . is m- the 

imtrune svstem disorder b> im.rc.isin- .11 

hvneroroliierative disorders. 01 an, n - 

n r - -Ik mr-eied to a particular location ,n mo »™. , - . 

1 can he used to tteat wounds and other traumu to tissue, bv 
che motu*,c molecule of , h£ prisenI 

-mrictins immune cells to the injurcu 

. ltrr . t r lbrob i a st, which can be used to treat wounds, 
invention can also attract ubrobla, , nn , v „ e otides as well as 

It is also contemplated that polynucleotides or polypeptides, 

• ts 0 r the present invention may inhibit chemotactic activity. 

aaonists or antagonists ot the present i- n tides or 

mi . hp used to treat disorders. Thus, polynucleotides 

x , ~,«w,.les could also be used 10 ucai 

lncst invi' nrr^pnt invention couiu be uo^ 

as an inhibitor of chemotaxis. 
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20 



25 
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^^^^ u A m .rreen for molecules 

A polvpeptlde of the present invention may be used to screen tor 

, Fr molecules to which the polypeptide binds. The 
*- « « ** OT 10 Lv activate «, increase, in.ib.t 

(antagonist), or decrease acuvi , reC eptors),or 

• 1 ^ ™tihnrlies oligonucleotides, proteins (e. 0 -, p 
of such molecules include antibodies, ou 0 u 

small molecules. of the 

Preferably, the molecule is closely ^ 

f . p i: anTU i or a natural substrate, a u 0 «uiu, 
polypeptide, e.g., a fragment ot the Ligand, lmmun olo^v 
P , • t> ,c ee Coli-anetal, Current Protocols m immunology 

or functional mimetic. (See, U>u s a related to the natural 

1 1 thP molecule can be closely relatea 10 me 
i ^x.r^nnn-r - (l c >91)). Similarly, the moiecux ^ 

U2V.Cnaptcr ^ u - 'w; ^ ^rrv, P wentnr capable 

' . . * ■ 1 ^ r nt ipoct a traimaent ot tne iC^i. 

of being bound by the polypeptide (e.g., active sit 

„.. j.,..;. jned u «in» known techniques. 
be rationally ^ , ing appropnate 

Prpferablv the screening tor tnese niuic 

' , ooW.ept.de Preferred ceUs include cells from mammals. 
cells „ hlch express h H ,e ■ ^ (or cs „ mmbra ne 

yeast , Cnosophda. or C c C P ^ ^ , ^ 

** " PreSMd P °' >P e M „ observe omdm g . sumuUnon. or 
compound potentially containing the moled 
ignition of acvnv of ether the polypephde or the mdecuie. 
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20 



. , mo iw test buul.nu of a candidate compound to the 

' ' ' , I a Libel, or in an assay involving 

nolvpep.ide. .here,,, binding « detects .... - - 

.. labelou compoumr- Further, the assa> ma, .o 

compeunon vitl, a P by bmdmg l0 Ihe peptide. 

c an didaie compou d - ou , ^ cell . fre e prepays. 

AUema 7 e ' ■ * r ::; . soll d suooort. chemica, libraries, « natural product 
polyp e P „de, molecttte a - ^ ^ of mlxmg . candle 

mixtures. The assay may also .imp . V polvpepl ,de moleeule 

c pou „d evith a solution con.atning a po.ypepude, meusum = P VP 

.. ¥ ,n,l comparing the po,ypepude,mo,eu,ue aeuvhy o, , 

activity ui uniuii^, - 

standard. ^ nr :. e i eve i or activity in a 

m tc a ,«nv can measure polypeptide il\ ei 
Prpferablv an ELISA assay can mca r 

Preteraoiy, a nr nolvclonal antibody. The 

samp ,e ( e ,. b,o,o s ,ea, ^ — ^ ^ ^ „ 

— can measure P-^^ , ^ polypepnde br . subsume. 

„o doe J-^^ ,e polypeptide o f the p— — 
Additionally, the tecept ^ ^ ^ ^ an for 

bin ds can be identified by numerous methods leno . „ 

^ rAfS sortin^ (Cohgan, et al., Current nu 
example, Itgand punning und FACS sortin, , , s employ5 d 

Immun., 1(2). Chapter ^ ' ^prepare^firom a o el I respon s i ve to the polypeptides. 

p tC tTwh L - — - «— -** — for ,he . 

PGP family proteins, and SC-e e ; ^ ^ ^ ^ ^ 

d,vided into pools und used to transt c Q „ glass sM es are 

resp onsive to the polypeptides. Transfee.ed ce ^ ^ 

i tVi^ nresent invention, attcr lulv 
exposed to the polypeptide „ the pros ^ of 

•t , i-,heled bv a variety ot mojuo 
polypeptides can be labeled oy 

... - t . , cue-specific protein kinase, 
a recognition sue io. a ...e sp 51lhiec ted to auto- 

Foll ow,n S fixation and incubution. the shoes at subj c,= 
„■ l«r Positive pools are identified and sub-pools are prep 
radiographic analesia Posit, P eventually 
tr cnsfected using an iterative sub-pooling and re-screen,n = p 

. , 3i „„le clones that encodes the putative receptor. 

^ \::„;„emu,,ve approach for receptor identification, the ^ ^ 
„ be photoulTinity hnlced sv„h cell membrane or extract preparations exp 
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the receptor molecule. Cross-linked materia, ,s resold * ' , . 

.posed to X-ruv film. The labeled complex containing the receptor, ot th, 
exposed to a . ,v.,, imenIt ; and subjected to protein 

K , lv .,;<. Pl i resolvetl into pepuue mu.^^" 

nob -Denudes can be excises, o-sc r ,, 

: :l qU e n c,n, The -o ^ ~ *» .tc— ng ^ 
* u sed ,o destgn a se, ofdegenerate ohgonccieoude » -en a 

,o ideiltifv .he 2er.es encoding the putative receptors. 

Moreover, the technics of gene-shuffling, nrotif-shuffling. eion-shcfOrng. 

ani „ cod „„-shuffl,„g (corrective* referred to as "DN'A shuffling-) nray he 

anuu a . , . r.v,- nresent invention 

, . ., . n f 'he nnlvpeotide ot the present 

emoloved to modulate the activities, ot ^ ^ A . 

ttocb ; effecttveiy general agonrsrs and anragon.s.s of the 

pre J t mention. S^rff, U.S. Paten, .OS. 5.605,,:,. 

i - go-; tro . in a Patten, P. A., ^p lflllJ 
5,834,2,2, and 5,8,7,4.8, and l ^ ^ 

33 (1097V, Harayama, S. Trends Biotechnol. 16(2).70-S_ (199»), 

/ / MoZ B/o/ -87-265-76 (1999); and Lorenzo, M. M. and Blasco, R. 
toe ^308-13 (.998); each of these patents and publications are hereby 

Biotechnique^- ( ) embodimen , alte rat,on of polynucleotides and 

incorporated by reterence). In one emo nNA shufflin- 

■4 irhieved bv DNA shuffling. DNaA. snultun 0 

corresponding poKpepndes may be achieved 0. 

0 nM4 capaments into a desired molecule oy 

^ ,he -* :::: z::™lz^< — . «- 

homologous, or site-specinc, recomouwu 
r^espondtn, poises nr. he ahered h y hetng 

PrR random nucleotide insertion or other methods pn 

— ^' err0r " Pr ° n nt one or m ore components, motifs, sections, 
to recombination. In another embodiment, one tnnnrivbe 
■ c , nK etc ofthe polypeptide ofthc present invention may be 
parts, domains, fragments, etc., ot the p . ,p P 
recombmed with one or more components, mouts, s ms, parts, - 

rtcomumcu nrpferred embodiments, 

foments etc. of one or more heterologous molecules. In preferred 

Xroio,ous molecules are family members. In further preferred embodiment . 

; terololous molecule is a growth factor such as. for example, platelet-denved 
the heterologous trans forming growth factor 

erowth factor (PDGF). insulin-like growth factor (lUr ), 

,h fnrtor (EOF) fibroblast growth factor (FGF). LUl- 
(TGF)-alpha. epidermal growth factor ( tor j, _ 

• mviPO BMP-4,BMP-5,BMP-6,BMP--, 
beta, bone morphogenetic protein (BMP)--, BMP , i;fl ^ nlnnon 

, .Mnn) 60 A. OP-2. dorsahn. growth ditieae 

activins A and B, decapentaplegic(dpp). bOA. 
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factors (GDFs). nodal. MIS. mmbm-alpha. luF-netai. IUI -bua. 

hct-P md -Hal-derived neurotrophic factor (GDNF). 

= ,. ,.-:...n fragments of the polypeptide 

Other preferred fragments are dio.o^u, ^ = - 

of ,he pmsen. invention. BiologicaUy acve fragmen.s ate those eah.bdmg »» 
sim „ a , but no, necessarily UMOc* U, an acttcy of the polypeptide of*. P-en, 
intennon . T1 ,e **** ac,,v,,y of the bagmen, may M* an improved desired 
aclivitv. or a decreased undesirable activity. 

' Additional thts invention provides a method of screening compounds to 

. . , h '.j 0 tVi^ nrpcpnt invention. 
, Jmt , tv th „se which modulate the action ., the polypep.Kle o. the pros 

un evump,e of such an assay comprises combining a mammalian ,.oroo,u, a*,.. . .... 

polvpeptide of the present rnvention. the contpound to he screened and - ( H] 
Imidine under cell culture condinons where the fbroMas, eel, wouid nomna 
pro „ fera te A control assay nray he perked ,n the tthsence 
Leened and compared to the amount of fibroblast proliferation ■„ the presence 
compound to determme ,f the compound simulates ptohfetatton by determining the 
uptake of 3[H] .hvm.dine in each case. The amount of ftbroblas, eel, pro.iferahon ,s 

» ;«* — * e faw * onoon m 

[H1 thymidine. Both agents, and antagonist compounds may be iden.tfed by thts 

"'""'To another method, a mammalian cell or membrane prcparat.on expressing a 
receptor for a po.ypephde of the presen, invention is incubated w„h a labeled 
polypeptide of.be present invention in .he presence of .he compound. The ab.h, 0. 
, hc ' comp ound .„ enhance or bloch .his imeracon could .hen be measured. 
ALentative.y, .he response of a known second messenger sys.cm .ollowmg 
,„ieiao„„n of a compound .o be screened and ,h= recepror ,s measured and ,he ab h. 

. . . r - rpnto . an H elicit a second messenger response is 
of the compound to bind, to tne rccepto. an- 

.ensured .0 de.emt.ne if the compound is a potenua, agon.s, ot an.agoms,. Such 
second messenger systems include bu, are no. hmned ,o. «AMP guany,a,e cyclase, 
ion channels or phosphoinosit.de hydrolysis. 

ad, of dtese above assays can be used as d.agnosuo or prognostic marker, 
The molecules discovered using these assays can be used ,0 ,rea, disease ot .o bnng 
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i - „.„„.,,, i... „ blood vessel growdi) >■».- ^ = ■ 

about a particular result m a patient u. = .. - 

: lc molecule Moreover, the assays can discover agent, uh.ch 

inhibmng the polvpcpt.de. moluulc. - ^ 

may inhibU or enhance the production o. the pu.ypcpu^ -I ~~ - - 

suitablv manipulated cells or tissues. 

. ,.,,,1^1 method of identitying compounds which 

Therefore, the invention includes a metnou 
, . . ,. v ^ 0 f the invention comprising the steps of: (a, incubating a 

bind to a po.vpept^ o. . mention; and (b) 

candidate binding compound wnh a polypeptide of the pre f 

detcrminin o .fbmdin. has occurred. Moreover, the invention includes a method 

■ , . ^nr.oin,, the steps of. (a) incubating a . »•- 

identifvine auonists. antagonists comprising me . , 

' " " , t l ,nfrhc D resent invention, (b) assaying a bioiogiea, 

compound with a polypept.de ot the present 

■r k; Mioir-il activitv of the polypeptide has been 
activity, and (b) determining if a biological activu 
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TargetedDeliverv 

^n^b^Tment, the invention provides a method of delivering 

t , , ell - expmssm- a receptor for a polypeptide of the invention, 
compositions to targeted eeib expr^ssin- a 

ot cells expresses a cell bound form of a po.ypepttde °< *« ^ "° n 

A s dtscusL po^epedes or antibodies of.be tnven.ton ^ b. 

ass „c,a,ed w,,h heterologous ^ >— nucletc acids, «ox,„s. or 
pro dm B s via hydrophobtc, hydrophiltc, ,on,c and* covalen. tnteracnon . 
—en,, *. invenrion provtdes a m =thod for the spectfic deltvery of 
comp „s,t,o„s of the tnvenuon to ce„s by ad m inis,enng po,y,ep„des f * — 

■u . — m ,re associated with heterologous polypeptides or nucleic 
(including antibod.es, that are associated tneraDe utic 

ac.ds in one example, the invention provides a method for de in - . 

m another example, the invention provides a method fo 

protein into the targeted cell. In another P 

• , nucleic acid (e.g., antisense or nbozymes) or double 

j p i;„.ri n o a since stranded nucleic aeiu v<- s ' 

acd ,=.,, DNA - ^ - - «■•■» — « — 

eoisomallv and .ha, can be transcribed) into rhe targeted cell. 

" mother enrbodtnaent, tbe tnvenrion proetdes a naethod for the spect.tc 

d „„ of c=„s <e,„ tbe destrucrion of tumor ceds, by adnatntstenn, P* =P 

t A ^ nfthe invention or antibodies ot the invention) 
of the invention (e.g.. polypeptides ot tne.nvenu 

association with toxins or cytotoxic prodrugs. 



B v W is meant compounds that haul and act, ate endogenous cuoioxic 

,,, ine modified toxins. cataMicsubumisol 

effector systems. rad,oisotopes. ho, • 

- ir ,nv molecules or enzvmes not normally present m o. - - - 

t0X,nS - ' ■ ' the cell's death. Toxins that may be used 

that under defined conditions cause the cell de 

according to the methods of the invention include, but arc not 

rounds such a . for example, antibodies (or complement fixing 

„ ,„,.. , ,»»nn A. diphtheria mm. *»x>r.i!. ' , "- m • 

" , t ,.„,„»;„ RV'cvtotoxic prodrug" is meara a 

antivira, prole.n. a lp ha- S arci„ and cMera ,o M n. B. 

non-ro.c compound rha, ,s convened by an enzyane, norma* pre. 

a cytotoxic compound. Cytotoxic prodrugs .ha, may be used according to rhe 

mi--—- 

of doxorubicin. 

^S^ 53 ^ ■,, r>f rhe nresent invention, or 

Further contemplated is the use of the polypeptides of the 

the polynucleotides encod,n g these polypeptides, to screen for molecu, s ^ 

modlfy the activities of the polypeptides o^.— 

would include contacting the polypeptide o« the present invent 

com pound(s) suspected of having antagonist or agomst activity, and assayin. 

activity of these polypeptides following binding. 

, , f,i for ^rreenin" therapeutic compounds by 
5 This invention is particularly usetul for screening 

5 ^ hi nH in u fragments thereot, in any 

. „ . n vvncnt»'-s of the present invention, or binding tragme 
using the po.ypcpws o. P nnlvoeD tid e or fragment employed m 

ofa variety ofdmg screening technique, The polypeptide or 

such a test mav be affixed to a solid support, expressed on a cell surface, free 
solut ion. or located intracellular,. One method of drug screening 

11 tr . in * formed with recombinant nucleic acmb 

expressing the polypeptide or tragment. D _ formu , a tion 
cells in competitive binding assays. One may measure, for example. 
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:xcs between the agent bc.nu tested and a poUpeP"- , - . - 
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. ..i.„,i,. ^fcrr.-pnin" for drues or any 
Thus the present invention provides mcd.wu, o. ~. „ 

other agents wh.ch affect activUies mediated by the polypeptides of the present 

ZL These methods compnse contacting such an agent with a polypeptide o the 

nt invc . lon o, a fragment thereof and assaying for the presence ot a complex 
present invc.uion o. _ ^ Pn t thereof bv methods well known 

between the agent and the polypeptide or a fragment thereof, b. 

u- v,™ ««v the agents to screen are typically 
in the art In such a competitive binding assay . the a,e 

lh luc an.. nresent in bound 

, . , fW TT ,nt is separated from that present 

labeled. Following incuDatiun, tree a 5 . P 

,4 i.,u-i ;c measure ot me aonuv ui a 
form and .he amount of free or uncomplexed ,abel .s -a.. 

oarticular a..ent to b,nd to the polypeptides of the present invent™.. 

' Lrher techmrrue for dm g screen,n g prov.des h,h .hrou g hpu, screenm, for 

compo „„ds hav,n g surtable b,ndin g affiniry to the poi.pept.des 

inv lo» and is desenbed ■„ *«* detai, in European Paten, Apphcation 

K , - 1 0S4 which is incorporated heretn by reference here.n. 

published on September la, 1984, which .sin v 

Bneflv stated, iarge numbers of drfferen, small pcpt.de test compounds are 
3vn.hesi.ed on a so„d suhs.rate, such as piastre p.ns or some other surface. The 
:„de ,, compounds are reacted wtth po.ypept.des of .he present mvennon and 
washed. Bound polypept.de, are then de.eeted by methods well Rnown tn 
Purified polvpeptides are couted dtrecfiy on.o plates for use ,n the aforem nt.on 
I, S creen,na technics. In addition, nonmeumaliamg anttbodies may he used to 
cacture the pept.de and immobilize ,. on the sol.d support. 

This mvention also contemplates the use of competitive dru g screenm. assays 
,„ wh.ch neum.l,a,n g annbod.es capabie .f binding ^prides of the present 
invention specf.callv compote with a tes, compound for bind,n g to the poKpepudes 

; I s .hereof - « - ^ are used to de.ect the presence of 
I ;,.de whtch share, one or more an.,emc cpuopes w„h a polypep-de o. me 
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• t> • A-, n „ Ppntides nn d Other M olecules 

The invention also encompasses screening methods tor identitvmg 
peptides and nonpolypeptides that bind polypeptides of the invention, and the 



A — 
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10 



15 



- , ,i. ,. ,u. TVie^e hindiivi 

■ oh — « USeU,L " -7 , •„ ,..,„al»nc= »,th .he 

the invention. Such agon, S t S and "n « » ' " ' 

,„ne therapeuttc embodiments described in detatl. belotc 
invention, m the merapet o[ , COMactmc , polypeptide of the invcntton 

TUic method compnses the sups oi.v-un _ 

liecui-s- and iden,„V,n B a ntoiccuie that binds the poiypep.tde oi 
with a plurality of mokcdU-s, 

the inVenUOn ' • u ,,vneotide of the invention with the plurality of 

The step of contacting the polypeptide contemp late 

*>ffortt»d in a number oi vva ; b. i ^ 
niuLv--— . ennnnrt ana bringing ^ 

i ^ of the invention on a soliu bu^ 

mobilizing the polypeptide ot the immobll ized polypeptide of 

the ,„venuon. Such a proeedu ^ of ^ 

wilh t be affinity matn* be,n g compn ed o < «h ^ ^ 

im en.,o. The monies bavtn, a seUa: ^ ^ ^ ^ 
— can then be ^ - „ , h e s oi,d support. 

f " MtaC : men ::;r: iation „ ate eoncenttona, 

solvent, and conditions of the attmuy 

» — * ^ taC,,MS mto 1 hv «, —rests, coiunan 

,„ st ance. one can separate the pturant, o p^-P • ^ of 

chrom ato s raphy, or Hhe nre.hod known to those of o ^ 
pol vpept,des The individual peptides can oiso be rod e d ^ 

, c m he expressed on or about its outei surtax (t. s ., 
ce „ in such a .ay as t be «pr ^ ^ of ^ ^ 

:5 ph a,e, indtcduai tsoU.es « bc required for expresston. to 

op „„nally ,„ the presence oi an inducer ^ 
determine ifany seieoitve affinity interaction ta.ea p. e b 

;0 cou ,d fits, be transferred to a ">«lne ^ maJ e 

support may sim p,y be a ptece o tt «r ^ ^ ^ ^ „ f 

or nylon. In this manner, positive cion 



• -n lihrarv which harbor u DN'A construct 

enaxhng a polypcpude havm B u ^n.. 

• i rhe noLvpepiiuc having a 

Fu—c Che ammo acui sequent - J bv convcnll onal .cans 

tor the polypeptide of the invention can be determined . 

' ' re 3f theDNA encoding the polypeptide can ttcquently be 
or the coding sequence ot the UNA - ^ 

,»nipn»'» The primarv sequence can then oe ueui 
determined more conv emen., . The r determin ed from 

r r»M A ^--nuence If the amino acid sequence is to 
corresponding DNA sequence. se nuencina 
otid 5 its .if nne mav use microsequencing techniques. The sequenc a 
the polypepuae lis«-ii, out. -i , 

t . . hr ;.„.. ™v .pelade mass spectroscopy. 

Ltxhrns^ .1- unbound 

u - jpcinh e to wash av\a\ auv u 
In certain situations, it may be desir a mixture 

oolvpeptide of the invention, or alternatively, unbound polypeptide , 
polypeptide niuralitv of polvpeptides prior to 

at « mpt ,n g » ° ; deirabk w|wn lhe ^epboe of*. 

Such a wash step may be particular 

or the plurality of polypeptides is bound ^ " Is method may be prov.ded 

by way ol diversity ~ that speclfl cally bind to a polypeptide 

Hbraries which can be screened ^ chemically 

of the invention. Many libranes are known in the art that 

u wpo nha^e displav libraries), and in vitro 
synthesized libranes, recombinant (e.g., pha.e p 

i.c nf rhemicallv svnthesized libranes arc 
, rans U U o„-based Ubranes. Examp.es of cb «mc > • S « 

1 iOQl <srience /'6 /- / / ->> n ou 5' u 

Q esonbeo in Fooor « -b, I» « " „ w , B , 0;T ecbn„,o g y 

,-. qi of . \ , xm at Nature j>. »- 5 ^ - vlc - 

334:84-86, Lam -i ai., . 9 p 2 5h ohlmeyer 

ii „-tni 1994 J Medicinal Chemistry j/v ;m — 
1 2:709-7 1 0;Gallop etal., u^, J- ,094 Proc Natl 

c ■ r'^i. Q(V 109^2-10926; Erb et ah. 19M, rroc. 
, eta i 1993 Proc. Natl. Acad. So. LSA JO. iu;- 

e ' . „ u^ P ».,l l99-> Biotechniques 1^.412, 

. c • ,ro A Qi.i i4->?. 11426; Houghten et al., w;-, « 
Acad.Sci.LSAJl.il-*- - . ^ 0l ■ 16 1 4-16 1 8; Salmon et ah, 

Javawickreme et ah, 1994, Proc. Natl. Acad. bci. LSA 

" , , SC1 U sA90-11708-ll712;PCTPubhcationNo.^O 

199 3, Proc. Natl. Acad.Sci.LbAW.u 89 5381-5383 

l I emer 199" Proc. Nat!. Acad. Sci. LSA 8JO->3 
Q3/70242- and Brenner and Lemer, w-, 

, ,- u ire described in Scott and Smith, 19 JO, 
Examples of phage display libraries are desunc 

, ,Qon Science 749:404-406; Chnstian.R.B.,ci 

-> ui Devi n et ah. 1990, bcienee, _ 

Science 249 joo-^vU. ucv mi <- - 

199J . , Mol. B,ob «m.7,»; Uns,,, I. —nob M«h. >- 



Kay et al 
IS, 1994. 



, .. v \\-( ) 04 1 \" ] x dated Aim. 
1993. Gene 12S:59-65: and PCT Publication .so. U .4 - • - 



I to those 

m vitro translation-based libraries include bm «r. ... 

ur v 0 WO 91 OS058 dated Apr 13. 1991 ; and Mattheak,, 

described in PCT Publication No. v\ (J 
elal 1994 Proc. Natl. Acad. Sci. USA 91:9022-9026. 

R wa - of ^.ples of nonpepude hbranes. a benzodiazepine library (see 
Bvwav of sample. ' 91-4708-47 12) can be adapted tor 

d nptnl 1994 Proc. Natl. Acad. Sci. USA ,'1.4/ 
e.a.. Bunm et al., WJ-*, riul - qcyq^6 7 -9371) 

. /e . , tn , 199? Proc. Natl. Acad. So. USA 89.9^6, ^ u 
use .Pe P toid Hbranes (Simon etal.,1 9 >-,Pr 

1 , i^brarv that can oe used, in Aimu 
a Uo be used. Another exampie ot a Lbrarv 

v "^aerate a ctiemicunv 

transformed combmatonal library, * described d, 

Acad. Sci. USA 91:11138-11 142). ^ 

f-rio lihnnes that are useful in the presem 
The variety of non-peptide hbranes 

, -I Trooke 199S Bio/Technology 13:^1 06O list 

oreat. For example, Ecker and Crooke, v.-, 

:;rr— r.i,:.- -» ■ 

various libraries. j.. nntP d 

• „ Hassified broadly into two types, decoratea 
Non-oeptide hbranes can be classmea diu 3 

A y n Decorated monomer hbranes employ a relatively simple 
monomers and oligomers. Decorated mo 

„hirh a varietv functional groups is added. Otten tne 
.WTold structure upon whicn a vaneiv o 

sea 01a , , nh;i macolo<rical activity. For example, the 

will be a molecule with a known useful pharmacolo 0 

scaffold might be the benzodiazepine structure. 

scatioiu nn a nl ,mhcr of monomers that are 

Non- P e P tide oligomer libraries ut.hze a large numbe 

■ tVnt ~ r -ate new shapes that depend on the order ot the 

; assembled together in ways that .r.ate new p nrh , mates 

to m.,f h-ive been used are carbamates, 
mf „ r „ t Amona the monomer units that have oeen 

inunu '" 3 .. ^ ri( -ie like oligomers in which the side 



flexibility. 



Str , e „,n, die libraries can he accomplished by any o. a 

1 , ,; So .. e a ,hc following reference, .M* «~ « — • A 
known methods, bu. e. = ., ^ i ^iS-218. Scott 

pcpude Cranes: Pangea a,, Snot, ^ 

and Smith. . W . Science - u et ... 

. i Proc Natl. Acad, ben Lb A S.adj'V^ 

427; Oldenburg et al., 19)2, Fro,. - 

, o .c c, n „ d t e t -1 1988. Science 241. :>/.-*>(), ^ OCK 
1994, Cel. < USA 89:6988-0992, 

- - - ■ -r l, ..1 199^ Proc. Natl. Acau. aci. 
Nature 355:5(4-566; Tuerk et al.. 19-'-, 

. -cup Nature 355-850-852; L.S.Pat. No. 5,096,81xL.b.ra 
Fllinaton et al., 1992, Nature jjj.o 

r 3 .11 .„ i u're-- r-i a .: Rebar ana raoo. . - - 

- ^, m-u. ,„,i I : S Pat. No. 5,19S.i4o. ad to Launt. - 

^ ::, )71 673 . and CT Publication No. WO 94/18318. 
Science 26;.o/l-6o, , t , lde ntifv a molecule that binds a 

In a soecific embodiment, screening to lOentitw n 

, he earned out bv contacting the library members 
poI>P e P t,de of the invention can be am o ^ harvesting lhoS e 

with a polypeptide of the invention immobd.zed on a 
Ubrary members that bind to the polypep.de of the 

— — ^;^:::iT^ ™« 

— • ^ Smth ' If wo 7 4 S IS; ^ m references cited herein. 
13 :422427; PCT Publication No. WO ^ 
ta another embodiment, the two-hybnd system tor selecun, in = 

,oso lehture 340 245-246; Cbien =1 at, 19JI, 
proteins in yeast (Fields and Song. .989. Nalnre a 
Proc Nad Acad. Sci. USA 88:9578-9582) can be used to identify mole 
spe , to .W bind to a P o ly pepfde of the invention ^ 

,v,ni the method of generating the library is 
5 biased" is used herein to mean that the metho 

. ...... as to rPS tnr.t one or more parameters that govern 

manipulated lq 



amino 



n . -.- c ,n be contemplated, and the present .man.i. 

CI** many typos oi b,a* ea b P ^ ^ conlcmplal cs 

restricted to any particular bias. Furthcrmo. - P 

, • c ^i,rh is nha^e displayed pcpiKx a-r^.- 

sp ec,r,c types of pep.* hbrar.es. and, * * ^ _ ^ ^ 

, hat ull „ z e a DNA construe, compnam, - - ^ 

Ai mentioned ^ ^ _ 6 M less tha „ ah,,,, « 

mo ,ecule that is a polypephd.. due „ol p P an(J most 

r nUiv ahntit b to about Lw amniu a^i^ 
acid residues, preferably about mhodiment a polypeptide of 

, - , a to about ->-> ammo acids. In another embodiment, p >P 
prcieraoiy, u s-i()0 ammo ae.db. 01 -J - 

- r u:„., ;n „ noNpeotide has in the range ot i. - - 
the invention duw"5 r - - * - 

10 amin ° aCldS ' ■ , nfthe mention binding polypeptide can be obtained 

The selected polypeptide of the mventio 

bY chemical synthesis or recombinant expression. 

to ,Pe present — are 

- ^ OTb0d ' nKntS ' llJ m SEO -D NO* o, *« 

nud „ c acids corresponding to the sequent contamec . ,, dcoosi ,ed 

" " ' , , hereof and or to nudeonde sequences contamed a deposed 
complementary strand thereof. by ^ 

done, in one embodiment. annsense sequence . admimst ered 

orsamsm, * another emhod.ment, - -.sense = as 

- — ' °« NtU *:« Bo a Raton. FL (1988). 

Amt sense tahthhors of Gene Expresston, ,RC P.. . DNA 

„ technolo. aan he used to « *— * 

or RNA, or through tn P ,-h=„x form A S ^ „ .amtisense 

example. ,n Otano. Neurochem r. (Wtt,. Tnple hehx 

lnhlbl ,ors of Gene Eapress.on ft . Research. 6:3073 

. , ; r f 0 r instance, Lee et ai., 

formation is aiscusseu m, .0. »i— Science. 251: 

t , e rience 241:456 (1988); and Den, an etaUbct 

( 1979); Cooneyetal., Science, - I oolvnuc ieoude to a complementary 

(1991) . The methods are based on binding ot a polynucleo 
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DNA or RNA. 
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' RNA. . DV - . rnr ,cfructs to inhibit 

fr mvr an d c-mvb antisense RNA constructs 
Por exampie. the use of cm c nd „„es w» 

th e ^ ofthe „on-,ymphocy,,c leu « ^ ^ 
prevl0us W desenbed. 1 VV,cks„ometaU19SS,.An,oss 



expend ,ere • , ^ wo , , 5m BHcfly. a pan of 

*» * Slte " : open reaa,„, U W«* » » 

commentary ,o the firs, , , base, o, ope ,s 

* - - 5 - - j • H '"T'::t , * ^ ^ 

heaKj . arc o— ^ £ md 0 3 mM AW and then 

HC1 P H 7.x lOmM MgCU 1- 91/15580). 
, te(i t0 th e F.coRl.Hind HI sue of the retroviral vector P. 1 

hgateu to -i.- r ..Heotide that encodes tr.t ma 

. _, D u .he S' coding portion ot a pu.ynuaeot.ee 

■i ,f the nresent invention may be used to GeM = n 
no vpeptide of the present A r>M\ oli°onuc eotide 

^loieortde o f from ^ .0 - - - pans en, , a o ; _ 

is desrgmed ,o be commentary to a regton C the , m 
RNA oligonucleottde hybridizes to the nRNA m 

mRNA mo ,ecu<e tnto receptor P*™*^ , s produce d 

,„ one embodiment, the anttsense nue.ctc 

mtnce „ ularly by „„on from . «^ —,11 1"., 

. pon.o" -* * — producing - ant ;:::i: i ^ -* 

q , a vector W ould contain a sequence encodin = 

ch . vecl or can rematn eptsoma, or become chromosomaUy 
0 acd of the mventton. Such a v c ^ ^ ^ RNA. 

integrated, as long as ,t ean be transenbe P methods sta „dard 

u ,„«mrted by recombinant DN A tecrtnoto-y 
S „ch vectors ean be constra ted by ^ ^ ^ ^ fof 

in lhe an. Vectors ean be p.asntrd v, al, o «codh* a 

r e pl ,eat,on and e<pre S s,„n in vertebrate ce« . Ex r ^ ,„ 

25 poly pep,ide of the tnvennon, or fragments thereo ^ ^ ^ 

r - hrnt . ^ferablv human cells, bucn piu 
the an to ae. m vertebra,., ,.-t=. ^ SV *> early 

or consumnve Such promoters tnclude. but « ~ omol£r 

nn , Remoist and Chambon. Nature. 29o04 ^ 
promoter region « Bemo.st Y amamoto et al.. 

contained in the 3' long terminal repeat of Roussorco ^ 
, 0 ceil - 787-797 ( 1 980, the herpes thymidine promoter (* a- e ^ 
J ° " ,. s , , 8 . 14 41-1445 (1981), the regulatory sequences ot the 

Acad. Sc. .S.A.. ,8.1441 ^ 

metallothionein gene (Brmster et al.. Nature,-* 



. „.;,«, of the invention comprise a ^quu.u 
The antisense nucleic uuds ol mc 

, R v a transcript ol a gene of mu.ri.bi. 

. , -it least a portion ot an K.na 
,-omnlementary to at tcasi a t .u * eu uence 

h ,,ute complementary although preferred, is no, -4— ' - ■ 
However, absolute comple ^ ^ ^ a 

-complementary to at least a portion ol an ^ . ^ ^ ^ 

u • efficient complementary to be aoie iui. 
sequence having sufheent c P anusense nucleic acids ot the 

forming a stable duplex; in tne case o. u~ ■ ^ 

■ H , n a sm^le strand of the duplex DN'A may thus be tested, 
invention, a sm Jo ^ e ot 

■ ihi'itv »o hvhndize will aepenu uu u 

... up ncc-wed The aoiiuv ..u av- Hraer the 

, .... „„ d t>, e lenath of the antisense nuc.ac aciu 
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romplemenuniv auo ■ - ■ i dvm r^nnence ot tne 

hybn u,,ng nucleic nc.d, the more base mismatches - • - „ may be , 

procedures to determtne the m=lun = p ^ ^ g _ 

OUgonudeoudes that are complem n u ry to dtc ^ 

, <™uence up to and including the AUG imtiati 
the 5 ' untranslated sequence p complementary 

t mosl efScimtly at inhibiting translation. Hot* ever. 1 
workmoste ovl, have been shown to be effective at 

» the 3- untranslated sentences of mRNAs 

inhibit translanon of mRNAs as we,,. See ^ 5 ' . or a ' ■ 

3 7 ,333-33M> W >.Thus,olr S onocl«^ 

non . „a„sla,ed, non-coding regtons of a polyn c ^ ^ 

c„ u ,d be used ,n an antisense approach 10 ,nb,b.t , nsl t 

0„ g „„uc,eo„de S comp,cmen,ary to .he 3 ^^Z^^ 

mc \ u de the comolemcnt of the AUG start codon. An.tsense alionbut 

' os'Acodin.. regions are less efficient mh.bnoia oftruns! 
c „mp,emen,ary to deslgned ,0 hybridize to the 

could be used ,n accordance ^ n ^ shoulJ be a , , e ns, s„ 

5 . 3, or coding region 0, mR>A .™ ' „„ gmg from 6 t o about 50 

nucieoud.s in length, and are preferably oli = on 

c i„«™*;ific aspects the oligonucleotide is at 
nud eotides m length. In spec he p ^ ^ ^ ^ ^ 

nucleotides, at least 17 nucleotides, at least 
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des. at least i , nuu... - ^ 

The noivnucleotides of the invention can be DNA 

fhepoiyn sin ale-stranded or double- 

m,tures or denvauves or modtfted verstons the re h an or 
stranJt .d The oltgonucleohde can be modiher. a, the base . . . 
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p„o,,h.uc backbone, for » — > "" - ^ - " , „ 

... The obuonuCeo.rde ma> meUide o.ner appended group, such „ pepudea ,,. 

(■...;.:,.„;„„ transport across the cell 
for taruetin- host cell receptors in vivo), or agem. t— - 

(1989)- Lemaitre et al.. Proe. Natl. Acad. So.. 84:648-6,. (198 )- 

u ,« iQSS^ or the blood-brain barrier (see, 
NO- WO8S/09S10, published December Id, U88) 

" PCT Publication NO' WO89/10134, published April 25, 1988). hybndization- 
e . g ., PCT Publication . BloTechmqU es. 6:958-976 ( 1988)) 

triggered cleavage agents. (See, e.g., krol 

, 7 „„ pborm Res.. ):jj"-j^-" ! ");^ 

or intercalating agents, (bee, e.g.. Zon. Kt«rm. 

, m -mother molecule, e.g., a peptme, 

the oligonucleotide may be conjugated to anotnei 

theo» a oni trn „=nort a^ent hvbridization-tnggered 

.rncc linkino a tT ent, tianspon agcm, 
hybridization tnggered cross- linKin a a = 

which is sehec.ed from rhe group mc,ud,ng, our no. hm.red ro. Mruorourac , 

I luracn, 5 .c— , a-iodourac,,, h y po M mm„e, xan.rne, ,^o^, 

5-(carboxyhydroxylmethyl) uracn, . -a^u. , 

5 l rbox v m «h yl a m ,„o™>h ylUra c i ,,d.h y drourac, 1 ,be,,D-ga 1 aoros y M e os,„e. 

cosine, N6-iso P en,e„ y ladenm=, l-memv.guamne, l-mem y linosme, 

, o.dime.hviguamne, 2-mem y lad=nm=. 2-m—nme. 3-mem^osme 

"" , ' ■ *« adenine 7-methvlguanine, 5-meth y laminomerhvlurac.l, 
5-methylcytosine, N6-adenme, / m«' * o 

,.„p thiouracil beta-D-mannosylqueosme, 
5-methoxvaminomethyl-^-thiouracu, 

., - ,, f v, nV "iir-\cil 7-methvlthio-No- 
S'-methoxvcarboxymethyluracil, D-methox.uracil, - , 

'. 4 ■ -ilS oxvacetic acid (v). wybutoxosine, pseudouracil. 

isopentenyladenine, uracil-5-ox> acetic ae , 

h ' . • -i -i tv.w,nnril 4-thiouracil, 

oucos.ne. 2-thiocv.osioe, 5-m=.h y l-2-m.»uracll, 2-tmou,acd. 

me,h y ,urac„. umcU-a-o^cedc acid m er hy ,esre, macd-e^ace., ac, ), 

, , , • •, m amino-3-N-2-carboxypropyl) uracil. (ac PJ )w. and 
c. m .Mhv -thiouracil, 3-( j-amino j -> 

j-liiv-ui; i - - 

2,6-diaminopunne. ^iik-a e,,aar 

Th e annsense olrgonuc.eoude ma y a,so compnse a. >ea S < one nrodrhed su = ar 

moi e,v selecred from .he group mc.uding. bu, no. irmi.ed ,o, arabmose. 

2 .nuoroarab,nose, x y ,u,os= and „ Peas, 

In vet another embodiment, the antisen.se on, 

. ,u ,lerted from the -roup including, but not limited 
one modified phosphate backbone .elected trom = 
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, kiItIu'Hi' i nhosDhorumidotnioate. a 
t0 a phosphorothioate. a phospnoiodith.oat,. a pn ^ 

. . . nhosD hord'amidate. a methylphosphonate. an alky I 
phosphoramidate, a phospnon. - 

ohosphotnester. and a formacetal or analog thereof. 

' " In vet another embodiment, the antisense ohgonucleotide is an a-anomenc 
5 oliaonude oude. An a-anomeric oligonucleotide forms specif, 

hv ; nds Wlth comp , em entary RN'A in which, contrary to the usua b urn t he -nds 

run parallel to each other (Gautier et ah, Nucl. Adds Re, - . 

, ■ , • o n methvlribonucleotide (Inoue et ah Nucl. Acids Kes., 
The ohgonucleot.de is a 2-0-methylnbon 

, . r ;„ u v a -DN -\ analogue (Inoue et ai.. ■ -d- 
15:6 1 3 l-o 148 (1987)). or a chimeric K.V . u. 

in ~> 15-327-330 (1987)). 

lU „ km cvnthesized bv standard methods 

Polynucleotides of the invention may be synthesizeu , 

„ n in the art e ■ bv use of an automated DNA synthesizer (such as are 
known in the art, e. 0 . oy ,, VQtems e tc ) \s examples, 

commercially available from Biosearch, Apphed Biosystems, etch P 
phoS phorothioate oligonucleotides may be synthesized by the 
Nu cl. Acids Res., 16:3209 (1988)). methylphosphonate ohgonucleo des c n be 
prepared by use of controlled pore glass polymer supports .Sarin et a,., Proc. Na, 
a ,„ 4 Sci TjSA. 85:7448-7451 (1988)), etc. 

the mverrrror, cou,d be use., .hose compear, ro *. —a unbared 
reg ,o„ ere mos, prefer^ ^ include caulyrrc RNA, or 

Potential antagonibt* according lu 

m£ ( See e a pcT International Publication WO 90/1 1364, published 
anbozyme(See,e. 0 .,PL V Vhile nbozymes that 

October 4, 1990; Sarveretal, Science, 247.12.2 12.0(1- 

Le mRNA er S „e spec* reco.m.rior, ^ - - — «^ 
„d,r, g ro r, po, y — on. — , *. ,,0 — 

r .1 Himmerhead ribozvmes cleave mRNAs at locations 
,;w,^-7vmp<; preferred. Hammcmcau . 

ZJng rlgions that form complementary base pairs with the 
.le retirement is that the target mRNA have the following sequence of two bases. 
^ UG3 - The construction and production of hammerhead ribozvmes 
.own in the art and ,s desenbed more fully in Haseloff and Oerlach. Nature 
^ 4 ,85 591 ,1988). There are numerous potential hammerhead nbozy^e c.e - 
' ' r , disclosed in the sequence listing. Preferably, 

sues wnhin each nucleotide sequence disclosed 
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,i i recognition site .u^at^a nu. 

the nbozyme is engineered so that the ck^a,, > = _ _ 



end of the mRNA correspond 



line to th 



c ., ,*ffiriencv and mmimiz 
mcieas^ uiulicih-v u.ii^ 



e polynucleotides of the invention; i.e.. to 

functional 

<e the intracellular aceumu.auo., v. ■>■■ -- 



mRNA trunsenpts. ^ ^ 

\s m the antisense approach, the nbozymts o 

i ^uiiitv r-ircretin^ etc.) ana sriouiu 
of modified oligonucleotides (e.g. tor improved stability. tar 0 et,n s , , 

< ~ n which express the polynucleotides of the invention in vivo, 
be delivered to cells which express i 

r th, nhozvme mav be introduced into the cell in the same 
DN A constructs encoding the nbozyme ma; 

. • , v i,..„jp r of^misense encoding i_> .«.->•• ^ 
^ aP n.ra^lescnbed above tor me mtroducaono^n-i. 

" ia " . l , P c uqin^ a DN r A construct "encoding tne 

preferred method of delivery involves usmg 

« under the control of a strong constitutive promoter, such s. to am 
pel HI or pol II promoter, so that transited ceils wUl P^ce ,u ficte antmes 
he nbozyme to destroy endogenous messages and mhibit translatio . Since 

i ,i„ c nre catalytic a lower intracellular 
nbozymes unlike antisense molecules, are catalytic, 

concentration is required for efficiency. 

iv1 ,« a - be employed to inhibit the cell growth 
Antagonist/agonist compound, ma, be em P . 

and proliferation effects of the polypeptides of the present invention on neoplasuc 
ls n ssues i e stimulation of ang.ogenesis of tumors, and, therefore, retard or 

:riri ^ ^ - P — for — ta m 

^ §r0W The antagonist may also be employed to prevent hyper-vascular 

f >u^iH1 lens cells after extracapsular 
diseases, and prevent .he prol.feratton of ep.th.Ua. leas -e - 

c «, sur«rv Prevention of .he m.togenic activity of .he polypeptides of the 
cataract bui 0 civ. , 
prcK „, ,nve„.,on may a,so be des.rons In cases sue, as restot.os.s 

; angl ° P ' aSty - lma v also be emploved to prevent the growth of scar 

tu. nntnann^t agonist may aiso uc uu F „ 

tissue during wound healing. 

The a„ta g o„,sta g onis, may also be employed to treat, prevent, anctor 

diag „ose .he d.seases descrtbed here.n. 

Thus the invention provides a method ot treat.n = P - 
disorders andor conditio-, including bu. not hmi.ed to .he d.seases. d.sorders. 

:;::„il « — u , * a P ,,,,, - — - 



0 



a Nucleotide of the present invention by admin^nn, to u pat,. U - 

J P ° ' , 0 f the present invention, and. or (bj a 

molecule directed to the poiyuu,l.oudc .... , 



lifted to the polvnucleotide of the present ,„v.»— . 
nboz-yme directed P . po i vn ucleoude of the present 

invention, and, or (b) a nboz>me direct,d P . 



invention 
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Q^^ 1 t m . entlon as a result of the ability to stimulate 

The polypeptide of the present invention, 

, _ amn l(ved m treatment Lor stimi"auu 3 - 
, endothelial cell growth, may oe emplo.ea .n 
vabcauii — - . conditions sucrt as 

thr ombos,s, artenosclerosts, and other re „ enerat ,„„, as dtscussed 

may a,so be employed to striate angtogenests and Innb re = ene 

above - . .„ h for treatino wounds due to injuries, 

- PO— - a.so — ^ C ; mi(ogerac t0 vmo ns ceUs 

— ' 7* ; a ' " nd saeleta, muscie c=Us, and before, 

of different orpins, such as horoDla^ v.e»s ana 

^fHnmn^ed or diseased tissue, 
facilttate .he repair or replacement of damaged 

The peptide of the present "^Z^Z-* ~ 

— «-* - » - PreVe : I e "ondtrtons snob „ A— s 
m ccnain ne mona, dtsorders or -d »» „ .be 

dlsraS e. Parhtnsohs dtsease. and AIDS r ^ fore ^ may 

invention may have the ability to sttmulare chondrocyte = 

J, empl oy=d to enhance bone and penodonta, regenerate and atd ,„ 

transp ,an,s or bone grafts be ^ be emp ,oyed to prevent 

The polypeptide ot the prescm 

. . ■ ,. ie * s ., nb um bv stimulating keratinocyte growth, 
stan aging due u, s-nou.u . u ^„i n ved for preventing hair 

- poiypepttde of the tnvenbon may sob e™p ed P^ ^ 

loss . S mce FOP farndy members acttvate ha, -forn n ^ 
HW ,„. Along the same hnes, the poKpep.tdes of be pre en 
;. mp ,oved to somnlate growth and dtfferenttatton of hematopotettc 
marr ovv ceils when used in combtna.ton with other cymk.nes. 



1 0 i n ■ -..», i maintain organs 
The polvpcptidc of the invention may also oe ui.p.o.. 

. . , ; for .upnort.n- cell culture of primary tissues. 

before transplantation ui iv,. --h i - _ . 

0 ,l<„ he emploved lor inducing 

The polvpeptide of the present invei,..o .• - 

uss ue of mesodermal origin lo differen.nr.e ,n early embryos. 

The polvpep.ide or polynudeo.ides under agonist or antagonist o, the 
prescn , mven.ion may a,so increase or decrease .he dtfferentiation or proliferation o, 
embrvomc srenn cells, besides, as discussed above, hematopoietic lineage 

' The nolvpeptide or polynucleotides andor agon,, or antagonists o, ,he 

... . Kl , t 0 modulate raammunan cnaru< 

nresent invention may ai*o be used ^ me a 

,_ r c i,; n r, e rrr-nta<ie ot adipose tissue, 
bodv heiaht. weight, hair color, eye color, skin, pcrcei „ 

~ 7e and shape (e * cosmetic surgery). Similarly, polypeptides or 
pigmentation, sue, and shape (e_ ^ ^ ^ 

polynucleotides and or agonist or antagonists ot the present 

Ldulate mammalian metabolism affecting catabohsm, anabohsm. processing, 

utilization, and storage of energy. ^invention 
A polvpeptide, polynucleotide, agonist, or antagonist of the present invention 

wasting disease, anorexia, and bulimia. 

Polepep.ide or po.ymuCeo.ides ando. agonis. or antagonists of the present 
may be used ro change a mammal's nren.nl state or physical state by 
, nf ,.,e„e,„u biorhyrhm, cancadic rhythms, depression (tnc.uding depress.ve s s, 
borders, andor cond.hons), rendency for violence, rolerance for pain, rep od^e 

u , . A • rr [nhibin-like activity), hormonal or endocrine 
capabilities (preferably by Activm or Inhibm uk 

levels, appetite, libido, memory, stress, or other cognitive qualities. 

rr « < ■ — ~ r .^tnaonist^ of the present 
Polvpeptide or polynucleotides andor ago,„>r 0 

, invention may also be used as a fond add.tive or preservative, such as to increase ot 

, use storage capabilities, fat content. I.pid. prnte.n. carbohydrate, vitanrins. 

minerals, cofactors or other nutritional components. 
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other Preferre d Fmhodiments 

rthr -tnimed invention include an isolated 
Other preferred embodiments ot the ^aimtu in 

• • , f ;j P smtience which is at least 95% 

nucleic acd molecule comprising a nucleotide sequence 



-i^o'n'es hi the nucleotide 

f .,t 1-ms' 'bout 5ij contiguous i,ik.icOc,ues ■>• 

. , . , D N0 ,v wherei n X is any integer as det.ned ,n Fable . 

sequence ,t bLU IU . seu uence of contiguous 

Also preferred is a nucie, ac.a mo.eeu, w - ^ of 

nucleotides ,s included in the nucleotide sequence ot SEQ - ^ _ 
positions be.inn.ng with the nucleotide at about the position ot the Nuc 

Nucleotide of the Clone Sequence as dehned or ^ ^ 
AUo nreferred is a nucleic acid moleeiue wuc 

Also preienc e of 

■ , ,1 .^-rh'otut- sequence ot SEQ UJ x^- 

nucleotides is included in tne nucleotide stq. v .„, eot ; (lt , of 

■.v, , hP nucleotide at about the position ot tne 3 — 

positions beginning with the nucleotide 

H ,11* -uvV it about the position 01 mt j 

the Start Codon and ending with the nucleotide at 

tne Man ^ Table j 

Nucleotide of the Clone Sequence as defined tor SEQ LD - 
Nucleotide mole cule wherein said sequence of 

Similarly preferred is a nucleic acid molecule 

contlg uous nucleotides is included in the nucleotide sequence ot SEQ » MX 
Positions be— with the nucleotide at about the position of the , 
range ot positions be, ^ ending with the 

se^ce -hi* a, - ** — , .0 a ^ 

Further preferred is an isolated nucleic aci 

■ ■ it.-,-, cenuence of at least about dOO 
u- u ;c nt le^st 95% identical to a sequence 
sequence which is at least 

conllsuous nnCeot.es ,» the u ^ corapns ,„ s . 

ni . r Wide ^nuence which is at leasi *j>o . t - 4p „f 

: to X b ; Lin, wi* .he nuCeottde » about the pos.t.on of*. > ^~ ' 
n, N0.X be g ,nn Ml the nuclect.de a, about 

the First Amino Acid ot the bi = nai v Q X 

th e position of the 3- Nuc.cot.de of the Cone Sentence as deftneu 

30 in Table 1. 
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-\ farther preferred embodiment is an .seated nuuu, a.. 

- , sequence which is at least 95% identical to the complete 

comprising a nucieuu'-i<~ -.-^ 

nucleotide sequence of SEQ ID NO:X. 

Also preferred i, * isolated nuCcic acd molecule which hybridizes under 
stnnl ,e„, hvbndiza.mn conduits ,o a nucieic acd molecule. wh«i» said nudec 
.^molecule which hybridizes does no, hybridize under stnngen, 
co „d,.,ons ,o a nucleic aeid mo.ecule having a nuclide sequence cons.s.mg o> only 
\ residues or of only T residues. 

^ . ■„„ n P>"\' A molecule which 

, rnnnos ,r; 0 r o*" matter comprising a u^^ II,ultu 
Also prererred is a composition u~ 

• " u ,n\ A clone identified bv a cDNA Clone Identifier in Table 
comprises a human cDNA clone laemmc . . 

a- tu* material deposited with the American 1 >pe 
which DNA molecule is contained in the material depos . 

v Trr n^rwicir Number shown in Table 1 tor saiu 
Culture Collection and given the ATCC Deposit Numoer 

cDNA Clone Identifier. 

Also preferred is an isolated nucleic acd molecule composing a nucleotide 

sequence which is a, leus, 95% identical » a sequence of a, leas, 50 contiguous 

f o h„mnncDN\ clone identified by a cDIn A 

• .1 , ,^1 a/^tiiie e-pnuence 01 a numan cu.in t ' uu> ' 
nucleotides in the nackoude .equen 

Clone Identifier in Table 1 , which DNA molecule is contained ,n the deposit e 

ATCC Deposit Number shown in Table 1 . 

Mso preferred ,s an isoluted nuc.eic acd molecule, wherein said sequence of 
at ,eas< 50 contiguous nucleotides is included in the nucleotide sequence of .he 
conrpleie open reading franre sequence encoded by sa,d hunran cDNA Cone. 

Also preferred is an isolated nucleic acd molecule composing a nucleotide 
seq „e„ce which is a. .east 95% identical to sequence of a, least 1 50 contiguous 
nucleotides in .he nucleo.rde sequence encoded by said human cDN'A clone. 

a, further preferred embodimcn. ,s an isolated nucleic aeid molecule 
_pn.,ne a nucleo.ide sequence which is a. least 95% identical .0 sequence of at 
i a t 500 contiguous nucleo.ides ,n .he nucleoude sequence encoded by said human 



lated nucleic acid molecule 
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cDNA clone. 

\ further preferred embodiment is an isoi 

hi ~h iQ it least identical to the complete 
comprising a nucleotide sequence whieh is at least . . 

nucleotide sequence encoded by said human cDNA clone. 
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,i, i r,. r .i.,t.wiipn in a biological 
A further preferred embodiment is a ...emuu .u 

sample a nU *,c »d naoleeu lc compnsm, a nuCeo.K.e sa^ncc which « a, leas, 

. , , ;,„, OU q nucleotides in a sequence 

9S% identical to a sequence ot at .east 

selected front the group consisting of: a nucleotide sequence ot SLQ ID NO:X 

, , fin ed in Table 1 ' and a nucleotide sequence encoded by 
wherein X is anv integer as de lined in I ante i , <u 

' , • , t t led bv a cDNA Clone Identifier in Table 1 and contained 

n hnmin cDN ^ c one identified b> a iu.na ^iu 

a ' rh ihe ATCC Deposit Number shown lor sard cDNA Cone in lable 

in the deposit with the Ad CL Deposit . 

r^ot-coraoarin" a nucleotide sequence of at least one 
1 • which method comprises a step ot comparing 

' . , -=Wted fmm <;:ai(i uroup ana 

in -i-.l ^amnle with a sequence aelccteci iroiu - _ 

nucleic acid molecule in .aui sample . 

. f nucleic and molecule m suiu samp.v. i- — 
determining whether the sequence of ,aid nucleic 

least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of companng sequences 
comp nses determining the extent of nucleic acd hybnd.zation between nucleic acid 
m0 lecules in said sample and a nucleic acid molecule comprising said sequence 

, c' Hrlv also preferred is the above method wherein said 

selected from said group. Similarly, also preterre 

r , ann o sec-ences is performed by companng the nucleotide sequence 
step ot companng sequences i. , seauen ce selected 

determined from a nucleic acid molecule in said sample with s id sequen 
fr om said group. The nucleic acid molecules can compnse DMA molecules or RN A 

""tfurther preferred embodiment is a method for identifying the species, tissue 
or tV pe of a biological sample which m ethod compnses a step of detecting nucleic 
c :lLles in said sample, if any, compnsing a nucleotide sequence that is at least 

■ -«■ • 1 f ,1 t, a seauence of at least 50 contiguous nucleotides in a sequence 
9=% identical to a sequence 

selected from the group consisting of. a nucleotide sequence - 

, - ..fined in Table 1 ; and a nucleotide sequence encoded by 
wherein X is any integer as defined in . . , rnnT:lined 

, a »' fi „l hv ;i cDN \ Clone Identifier in Table 1 and contained 
a human cDNA clone identified by a cDNA tao 

; n "the deposit with the ATCC Deposit Number shown for said cDNA ctone in r ub, 

" The method for identifying the species, tissue or cell type of a biological 

~*^n of detecting nucleic acid molecules comprising a 
30 sample can compnse a step ot detecting n 

in ,i nf at least two nucleotide sequences, wherein at least 
deotide sequence in a pane! ot at least 
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., ^ „. ,, , c . ist 9S' „ identical to a sequence of at least >U 
one sequence m said pane! ib at least a 

conn-nous nucleotides in a sequence selected from said group. 

< - onU = U ° . - , ; n , ,nh r c a pathological condition 
-Viso preferred is a method tor u.agnu=,n 5 ,n J - . 

assoc ,a,ed w.h abnormal suture o, «press,o„ of a ,ae„e encodm, 

prot cn idenulled ,n Table U which merhod comprises a srep of dcecunya ,n a 

Llou.ca, sample ob.a.ned from sard subjec nucleus acd molecules. „ any. 

1™ a nuCeobde sequence is a, .«* » » — °' * 

, ■, n , .eauence selected from the group consisting of. a 
least 50 contiguous nucleotides in a sequence 

least - ...... .,c defined in Table 1, 

,-epo in NO X wherein A is any integei as utun 

nucleotide sequence ot bEQ ID MU.a 

. ,, hnm'in cDN A. clone ldentiued by a \.u.\r\. 

and a nucleotide sequence encoded oy a h an ,D. . 

* Va i : n 'he deDOsit with the ATLL Deposit 
Clone Identifier in Table 1 and contained in me deposit 

Number shown for said cDN A clone in Table I 

The me.hod for diagnosing a paiholog.cal cond.non can compnse a s ep o 
detect nnc.ee acd molecules comprssmg a nucleonde sequence in a panel o n, 
" ; .I nucleo.ide science, wherein a, leas, one sequence in sa.d panei , a t lea, 
95% .denuca, „ a sequence of a, lens: 50 condguous nuclides ,n a sequence 

selected from said group. 

Mso preferred is a composnion of mauer compnsmg isola.ed nucleus acd 

, .-nf^id nucleic acid molecules comprise 

molecules wherein the nucleotide sequence, ot said 

, nriHe seauences wherein at least one sequence in said 
3 a panel of at least two nucleotide sequences, in a 

panel is at least 95% identical to a sequence of at least s 

. . m rnn sistin- of- a nucleotide sequence ot SEQ ID 
sequence selected from the group consisting or. a 

1 - -piii. nn H ., nucleotide sequence 

, • v ;- nn->inteor>r as defined in Table 1, and a nuciem ^ 

N0 :X whercn X ,a an, «,r p)NA Clone Identifier in Table 1 

encoded by a human cDNA clone .denuueu oy a cD 1 

.5 and comamed ,n fhe deposu whh fhe ATCC Deposn Nunaber shown or s .a 

^ ,„ Tabic ,. The nuclec acd molecules can compnse DNA molecule, or B.NA 

m0leCl ": so preferred ,s an isolared polypepnde compnsmg an amino acd sequence 

„ nf „ least about 10 contiguous ammo acids in the 
at least 90% identical to a sequence of at least - 

f SFO ID NO V wherein Y is any integer as defined in Table I 
amino acid sequence ot SEQ ID NU.i 

. , ^.l^eotide wherein said sequence of contiguous amine 
A.lso preferred is a polypeptide, >\uc 

» ofQFl") ID NO V in the range ot 
acids is included in the ammo acid scquenee ot SE<^ ID . 
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f:; r -t Aminn -Void Ol 

the Secreted Pomon and ending - 

n r Prime as sot forth for SEQ ID N<->: > - ■■ 

Open Reading Frame as so ^ mmg „ amin0 ac , d sequence 

Abo preyed ,s an isola.ed p P _ ^ ^ m ^ 

at leasI 95% identical to a sequence ot at least 

am '"° T^l^^oltel po.vpeptrde compnsmg an amino acd 

*nr,ca, ro a sconce of a, leas, abour .00 colons ammo 

sequence at n-ast jj « 

, in acid sequence of SEQ ID NO:Y. 

"~ preferred ,s an ,sola.ed po.pepr.de comprising an ammo ac 

N ' 0:Y ' Further preyed ,s an .solated poiypepdde compnsmg an ammo acd 

IZ iden.rcal to a sequence of a, least about 10 congous ammo 
sequence a. least 90 /o .(tallica ^ ^ human 

acids ,n .he complete ammo acd sequence of a sectored p 

nX r v rlnnP identifier in Table L ana cuuuu 
cDN'A clone idenliiled by a cDin A Cone TaMe , . 

a ■■ -ith the VTCC Deposit Number shown for said tuna 

deposlt .,,„ .he ATCC ^ of cont . guous om , no 

Als „ preferred ,s a polypept. ^ 

aclds , inciuded in .he amino acd sequence ^ ^ , n 

„nv T a rlone identified by a cu^^ ^ l 
„ pro.=,n encoded by a human cDNA clone ^ for said 

Table 1 and contained in the deposn with the ATCC 

cDNA clone in Table 1 oolyp „ tide com pris.ng an ammo add sequence 

Also preferred ,s an isoia.ed p 1 P amin0 a „ds m .be 

« 95% '° 1 SeqUenC ; ' the prot em encoded by .. human cDNA 

Z5 aml „o acd sequence of .he secrete pomon rh o ^ ^ ^ 

. ■ , ...:« H b v. a rDNA Clone Identifier in Table 1 anu 

clone idemuisd b. c i one in Table I . 

, x rrr Hennsit Number shown tor said cDNA cone 
with the ATCC Deposit aNumo sequence 
. , , nrefcrr . d is an isolated pol vpeptide comprising an ammo 
Also pretend contl c, u ous ammo adds m 

at least 95% identical to a sequence ot at least about _ 

■ ' , -eauence of the secreted portion ot the protein encoded b. 
3Q tne amin0 acid .euuenc ^ Table t and contained in the 

cDNA clone identified by a cDNA Clone c \ one in Table 1. 

deposit with the ATCC Deposit Number shown tor said cD. ■ 
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, , o;<> -.,'entical to the amino acid sequence u. 
at least 9? •> .ucnucai .-, m^nnher in I able 1 

nv a rinne identified by a cDNa L n-ru u 

and contained in the deposit with the A ICC Dcpo 

clone in Table 1 . soecihcallv to a 

Fu ,„e r „*- U an ^ — b ^ .0 a 

p0 „ ps pt,de compt^ a„ ammo ac, = - ^ ^ ^ 

r ,t i n contiguous amino acids m a ^ 4 
ceauence ot at i^as L ^ v . nte^er as 

. 1 W» *■ — » ^ - _ — « — V "* » ^ V I "fc. Ill \J lilt. *w « — - 

. „ f . ,n amino acid sequence of SCQ ID > - ■ 
cousi3""5 .. t -„ nrotein encoded by a 

- , • t hie 1 ■ and a complete ammo acid sequence o. a pi — 

detined in Table 1 , ana a co y contained 

■ ■ hv a rDN A. C one Identifier m taoic 

human cDNA clone identified by a cDN- ^ 

u » ATfC Deoosit Number shown tor said cu.n.a 
in the deposit with the ATCX Deposi 

1 ' u a e nr .letectin" in a biological sample a 

™* ptcfOTed ,s a meih : , : : , « ^ **** » . 

" amW ° 2 ' n in a sequence seiected ftom *e ,onp 

-% lt u.rt in contiguous amino av.iui i.i 
cpnnence ot at least lu ^ uu ^ _ . . nte^er as 

sequent wherein t is an> mie^ci « 

c0 „ s ,s„ng of: an a m ino acid sequence of SEQ ID . ^ 

,„ thc depos „ w„h the ATCC Depos ^ ^ ^ ^ 

1; whlc h method compnses a step 0, eompan „ id sroup 

- P0»pep,.de mo.eeoie in S a,d S amp < « ^ ^ ^ , s 

- da-,n,n S whether the seonen o ,d po ^ ^ ^ 

pol> pept,des ,n aatd aample ^ a ^ „, „ 

comp nst„ S an ammo actd seance ■ - ^ . ^ of: 

, east 10 contiguous amino acids in a sequence s,eie 

kaS " fSFO ID so-Y wherein Y is any integer as defined m 

an amino acid sequence of ShQ of a protein encoded by a human 

Table 1 ; and a complete amino acid sequence P 
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. • , . ,-ontaincii in the deposit 

., r , hv l cDN^ Clone Identifier .n uioie . and u. 

clone ,dent,t.edo> acDNA . ( 

r . 0 .:, v,, m h^ shown tor said cDNA clone 
with the Alt-t Deposit ,, rcom puring sequences 

Al» preferred i. *c *«™ «*• ~ " ' , lvpeptlde 

• i ipnce determined rrom a pu.vy P 
is nerformed bv comparing the am.no acd .equence 

P ' , t -rnuence selected from said group, 

molecule in said sample wtth said sequence 

Ais „ preferred , a metltod for tdentifgrng ^ ^ ^ 
biolo ,ca, sample *ch method composes a op « , %% 

in sa,d sample, if any. comprise an amtno acd scqr 

, , . ... 1 o ^nptianous amino a- ids in a ^ H 
lde n,ical to a sequence ot at leabt .0 - ; Y is 

from the ^ consisting of: an ammo acd sequence 

, r i in Tihle 1 ' and a complete ammo acid sequen 
any integer as defined m Table 1, an " . . r r\K \ clone Identifier in 

encoded by a human cDNA alone j^^,. for s a,d 

Table 1 and contained m the deposit tv.th the ATLL P 

cDNA done in Tab.el ^ ^ „ ssue or ce „ 

A ,so preterred ts the a ^ ^ ^ 

t vpeofabiolo g .calsamp.e,*nu.hmem Kii 
m 'o,cu,es comprising an amtno acd sequence ,n a pan a^ ^ # 

r ♦ lonct 1 0 contiguous ammo aciu^ m » n 
sequence of at least IU conu^u 

gIOUP ■ f d ,s a method for diagnosing in a subject a patho.ogtca, condition 

Als „ preterred ,s a method ^ ^ 

associated with abnormal structure or expr . ^ ^ 

- i ■ T ui- i which method comprises a step ui 
pr o t =i„ identttted ,n Table 1, »h.ch m jng ^ 

biotogW sample obtained from stud sublet poiypeph ^ 

nf it least two ammo acid sequencer 
ammo acd sequence m a panel of at least 

i • ,t lP-i«t 90° o identical to a sequence 01 ai 

01,6 5CM .' . pmience selected from the group constsung of. an a. - 

contiguous ammo acids m a sequence j ^ ft 

,f SFO ID N'O-Y wherein Y is any integer as delmea 
acd sequence ot SEQ ID . encoded by a human cDNA clone 

complete ammo acd sequence of a .ecre p ^ ^ 

identify by a cDN'A Clone IdentUier in Table and con 
VTCC Deposit Number shown for said cDNA clone m [ • 
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.• nolvnoptidc molecules 

In any of these methods, the step ol da,e,,n 0 ^ v . . , 1 

includes using an antibody. 

■ , , . , _..,.i e ;. .„•;,! molecule comprising a nucleotide 
Also preferred is an isoiatcu nuut,. — 

sequence which ,s a, leas, 95% idenucal to a nucleonde «M»cce encode » 
polypeptide wherein said polypeptide composes an ammo acd sequence t„u. . a, 
U - . identical ,o a sequence of a, leas, 10 conttguous ammo acids ■„ a seance 
Reeled from me group consisting of: an ammo acd sequence ol SEQ ,D NO: 
whm i„ Y is any integer as defined in Table I : and a complete ammo ac^equenc 

rvx- \ nl.^np identitied bv a cDNA v-ione 

i ^^.in p-roded h v a human cDin/v clone luein ~. 

ot a secreted protein ti.io^u „v a 

identifier in Tabic I and contained in the deposit w,,h me .a r CC Dc F o, 

shown for said cDNA clone in Table 1 ■ 

A ,so preferred is an isoloted nuclerc acd molecule, wherein sard nucleo.rde 
sequence encoding a polypeptide has been optimized for expression o, sard 

noivpeptide in a prokaryotic host. 

Also preferred is an isolated nuclerc acrd molecule, wherein sard polypepnde 
composes an ammo acd sequence seduced from .he group consisting of an amino 
«« sequence of SEQ EO NO:Y wherem Y is a„ y integer as defined ,„ Table E an a 
com p,e,e ammo acd sequence of a seceted pro.cn encoded b y a human cDNA on 
Jrfred bv a cDNA Cone identifier m Tahle 1 and contained m the deposr, w„h 

ATCC Deposit Number shown for said cDNA clone rn Table 1 . 

„u„d «rm»kmo a recombinant vector composing 
Further preferred is a method ot mutctn = a 

ins e„mg anv of the above isolated nucleic acd molecule into a vector Also pre erred 
, s the r ecomoman, vector produced h y tins method. Also prefeoed ,s a memo f 

• ■ ; r .. t v c ;na the vector into a host cell, as 
making a recombinant hosl cell comprising introduce tne 

i well as the recombmant host cell produced by this method. 

also preferred is u method of making an isolated pnlypept.de comprising 
cu „unne this recombinant host cell under conditions such that said polypeptide is 

pressed and recovering sard potypepttde. Also preferred is this method ot making 
isolated polypeptide, wherem said recombinant bos. cell is a eukaryotic cel, and 
0 said poivpepnde is a secreted portion of a human secreted ptotein composing an 

Imino acid sequence selected from the group cons.snng of: an ammo acd sequenc I 
SEQ ID NO:Y beginning with the residue at the position of the F.ts, Ammo Acd 



. • , Y -p int-'or set forth in Table 1 and 

the Seed Portion of SEQ ID SU:, - 

v • i ^rthi> ^n.n'ted Portion ot bEQ ID NU. ■ 
said position of the First Ammo Add ot the b.cr-t.u 

1 . .. .,-,^, c of a secreted portion ot a protein 
defined in Table 1; and an ammo uou^v. ■ 

■ ■ r i Kv n ,-n\ A Clone Identifier in Table 1 
, iw , v,,,nvin rDN'A clone identified by a cD.v-v uiuuv. 
encoded bv a human cu.n.^ ., nVi 

an d contained in the deposit with the ATCC Deposit Number shown lor sa.d cDNA 
Tab, 1 . The isolated polypeptide produced by this method is also prelerred. 
Alsopreferredisamethodoftreatmentofanindividualinneedotan 

i ^in activitv which method comprises administering 
increased level of a secreted protein activity, 

1 nn^n^ino an amount ot an 

■ r ; iu-,l n nharmaf-cutica composition comp =. 

to such an individual a pnan..a-1-L rf ■ . 

isolated polypeptide, polynucleotide, or antibody ot tne caime. 

incre ase the level of said protein activity m said individual. 

The above-recited applications have uses in a w.de variety of hosts, buch 
h0 sts include, but are not limited to. human, munne, rabbit, g oat ^ P, ^ 
norse, mouse, rat, hamster, pig, micro-ptg, chic.en, goat, cow, sheep, dog, c* n 

, , iman In speclflc embodiments, the host is a mouse, rabbit, 
human pnmate, and human. In specme 

■ , nio chicken rat hamster, pig, sheep, dog or cat. In preferred 
goat, guinea pig, chicken, embodim ents, the host is a 

embodiments, the host is a mammal, In most preterm embod 

human ' • f«r rich "Contia ID" listed in the 

In specific embodiments of the invention, for each Conti B 



fourt h column of Table 6, preferably excluded are one or more pol^ot ld es 

comprising, 01 
fifth column c 

are uniquely den. -. ,„„ d ,„ p „,vnucleotide sequences 

of Tabic 6. Further specific embodiment* ar ec.ea . 1 , 



compnsing , or aitemapveiy co„sis,in s of. a nuclide sequence referenced in the 
flfth ooiumr, o, , „ [D s0:x ^ „ in colum „ 3 



Dr alternatively consisting m, « . 

of Table 6 and described by rhe genera, formula ofa-b. whereas a and b 



, , sne two three four, or more of the spectfic polyrrucleotrde sequences 
excludmg one, two. three — ,„ encompass 

referred to in the fifth column of Table 6. In no av 



' a 



„, of the sequences which may he exCuded by the genera, formula M t ,y~ 
representative example. All references avadahie through these accessrons her* 
incorporated by reference m then entirety. 
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Gene 
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cDNA Clone NT I Contig ID 
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ID 

NO: 
X 
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Pubiie Accession Numbers 
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~I660O57. AW361534. AW361532. 
f{£ 6 , i AW361 520. AW009763. AIW,(;2,4 
M802693". AW361523, AI72. 275. ^58^8 
AW361522. AW361528. AA2'>0^-\ AL ; 1 UL 
a V0S854 AA297150, AW0W»764. D23,-/, 
tf 6 8™, M^'072. AF127036, AF039400. 

A FO c)-- v-4 ABO I ' i AF03O401. andlvvjjl 

7 v - jo^fiO AA406O0:. Aloj-iMu. 
MO ?5 ^4. AA599283, AA3 15259, AL093S..S, 
a a^-Q1 AA992*>39. A[19"I40. A 109404,, 

•^:: S : 7 V W77 .,94. aahmm, aw236380, 

AW405M7, AI376136, AW105935, AA41S750. 
AA418059, AA309375, AI378198. W470Sb 
VA2 34U AAS33614, AA722806, AWOd.oo 
AB121 ,T„ N26019. AI401443. AIQ04747 N3„6>0, 
AA297507, AA975019, AA369.-4, F,2 S 
^A298<.93, AA24S246. AA2143 1 1, AA298 ,44, 
•^248186, R01364, AA651090 AI382 499 
^215364. AW241 153. AW167SS2. AI0,8,,2. 
AM21 OS7,AI56-360,AL135061 Alb/99^ 

AW08-445. A14993S 1 , AW 1 0207 1 A134 / - 
AL120S54, AA640779, AI633419, AI2S290,. 
AW-01409, A1569616, AI433976, AI53/0 //. 
AL07O963, AW103371, AI799109, AL03b802, 
A«6883 1 ; AI857296. AI678357- ALU 986. 
AI521012, A1498579. AL04«0C A^071,4 » 
AW08S899, AL04S871, AI696626 A^SMd, 
M6 n,i ; AI572418. AI783792. A^2j8/jO, 
N80004, AI802240, AL040243 AI610645, 
AI250663. AI538085, AI620287. AI7024,, 
tu ,..-«> • AL045903, AI567351, AI2306M, 
'^3-617. AI872914.AA572758.AL0 M 40. 

a«V«1* AW208253. AI591316, AI<w&4:*>. 
AU2 » 328." AI3 1 2428, AI28 1 ™>. A1584140. 
MO^OhM. A1680498, AI682"45, AWO , L 
A134..C..4. A164S663. AW 141,320, A ,40,8 
M«0.Hr7'. AI340645. AW 1 49236. A1224992. 

j,tqiW« AISM - 19. AI9220 6, 
AW074993. A1349614. A1802542. 
» I6 7 5306 AI312152, AW026382. AL^.o 
t L0 "S96, AIO20284. AI349037, AW089, 2, 
\ , vs -; 6 - \W0O2342. AI866002. AI82452 /. 
tl8 : 271i:AI3 18280. AI433157, AB43059 
aW"8"040. AW051K)- AW102-82. Al:-> 
twi03893: AW089P9, A1561299, AI3499,,, 
*M4*8S72. A1S595U. AWT0 159. A 49, . « 

MS88"44. A16 12-59. AW 19 >42. AL043VM. 

'a.S^ (>42. AI2Q7310. Al 866(Mi8. Al34060£._ 
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MK0045. . AIMW33. AISJM24. A*^- 
M<6"99 • AU>1 i-4.'. An.!0-4. .VA'M,*-. 

y , r \ t n:i.P 6 

M^44">~. Al45? ; J2, Air.v./w . ; - ^ 

AL(Hl"2.AL0452^AI-~0--S.ALO--4:4. 

\ W ->74192. A1&23-M. AI9229-1. Ai6l ■). 1' 
;S)-46849.Al4992,:,AW0^53fl Al9i2 06. 

AI568296. AI26969, ™ - ; 

a 16-0^3 Au^-ow*. _ - 

A 4- 4M,AlS0324H.AL03o75^.AI274 ; 0'.. 

tl9^8 >2 AI866573. AL0362 U. AL12 12*0. 
a mggsV \I5-iOl90. AWO-4459, Al55421 >, 
! a u-s l Qi)9. AI2471".-. ALOjOw. ->, a./- 
I \I281773. ALu402-n. At',-. - - ^ 

m 1 10049. Aios '."o. ah . . >.-■■'. " v ; - 

McV^lT. AW089327, A1974.-1 1, AiMu,,,. 
*2rinfM»-0 \I679OO0. A19213~9. A12oM.-. 

Al o- ; - u, aaS4 AI3431 12, 

AI68 '465. Al554J>4, aw j. . 

AI679504, AI6U738. AI754S97. Ab ^ W 
' ' „, , AFngiu'P i4^9-'o. AL 133640. S.SU4, 
AI074912, AF09I w ^ - AF090943. 
AF1 1^013 AF078S44, I4a9'-v 189V4/, 
AF1 13691 AF0W34, At.050393, AFO9OO01, 
^r,4? AFU8070.AL1330U,AL13300o, 
AF104032, AFW«00. AR0. 1880, Yl 5 <, 
AL049938, AF 125049, AF '1*5248. ^ H 
LI 1396. L31397, AL050146. 1899,1 AL 1 .0)3, 
AF 113690,AL13-550,Al.O4,,,2 S6o - - 
A93016 \F1180ft4. A7703.-, A/ iOjj. A'.'- 
APl1'%hS9 A.L 1 1 . 45 / , Al'o ' i o. .-vj-v. c 

A.F0O0903, AL05O116, AL 1 H 196, U. 6--, 
VS4990 AL096744, AFP^Ol, AF09 9- 6. 
i L1 ^2050 AJ242859, AL049452, AL133565, 
x? U3694 I33342. ABO 1 9565, AF0908O6 
a J-,S278. AL 1 1 "22 1 , ALU5U 1 49 AL 1 . 4.9, 
^717585, AL050108.AL1P43J AF -86,. 

Y16645, Z82022. AF14056, . AF1 1-1-^ 
AJ000937.AL1P460 AFO ^2 E0« 43 
AF017437,A08909 ^ - 9,, AL U , 

L42 , 66. AI 1 o- . J- ; a • , , 3080 

AL1 33560. AU>K0 o - , AL 1 -- 4 - 

E02349, E07108. AL0494->.> AU^-_ 
, AL 1 37271.AF11185l.ALlL/58, AL J; v.-8. 

.,,,„,„ 14 r- , ^84i) AF0 9 65.X6.o-. 

Al-OftW 1-4, ^ J - ■» ._ , .. 10 -. i i 

A f^ 4 8 -x F 8 ; ,r:xI049464;.AF09,084. 
Y11234,AF11j699 AF _ . X7 06S5. 

AL1j.46j.AI- -.1-. £0-^,1.1:00763, 
AL1 10225. ALU ■ j94, X -49 .. hi 
I aLI 77283. Al 229 . \05--> J. 1- ; . ' " , . 
'aI050O24, AL04.430, X96540, y r 42 ^,6.0, 
AL.04930O.XO8834.ALl,.64, A.O-l 
A Lr ~7072. L'67958. 1262'--. AL049.^. 





.EO^V^.EOPl^.ElfSW AFU1H2. 

EM 61" F^IT E0..77S.AF0O3737.AL122M9. 

L 5U.AL133077.AL133014 AF02631-, 

A.F008439. AF1855-6. AFl:O20x V 09' ; - 
'AL133104,AF1622-0.Z724<.1 AL11.44.,, 

\L13^23, AL1335<>3. AF031 19 . , Zjj98 • 
AL 122111, AF0797O3. A07647, C7S?23, 
J Ll ,74-o, AF067740, L20U7. X8 oM.ll , .6. . 
tL0M34,. AR038969, AF095<>01, X_62;»0, 
AL13309S, A90832. AFIO.,827, A4> / 8 . _ 

| ALil ' ' T \, vrOM 1 ^ \P0P79" 7 . 

CA/I v, u 1T7480 \F210052. U633N/. 

FP747 \L122118. AL1374S3, AFO^.-O 
AU33w1 E0S631, Y07905, AJ006417, L1943/, 
'x9io70,A08911,AF13267,,,AFOol836. 16^42, 

AL 1 10222, and AF051325. 
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7-^372^6, AW00772l7AI9i5624, N3UTS 5 
^531286:aA47^1..XA47^.^-W.3,. 
N-9379 Al680020,W72299,A\A/450l3l._ 
AB42~682, AI20735O, AA459S97 AI20c,oo, 
W-3-S9, W76325, W3526 , AW 27294 , 
AUSS001. AA442947, AA321599, AW 13.072, 

' ,,„,,(, Ai-)024-"" AA369441. 
T69460, AA369j.->9. A1---4 — „ njg2 

NS7021. W68I31. T69437. ABO < '^J/ 04 / 2 ' 
T7051 - AW38943R, AA 1279 1 1 . AA84o442, 
D^V, AA127966, AL037582, AL03"602, 
awo^4- AI6~S337,N29277, AL040241, 
A^72 ^469505, AL042745. AL079963, 
M 698 391,AI4992S5.AI570807.AB4,416, 

AP4-012 AI824576, AI345413, Fjo->, 
AI627.88 AL043355. AI38431S /J4917 o. 
AI880594. AW051088, A15404,8, AA28/..1, 
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IS - 8^669961. Ai469J22 A1708W8. 
W40817,N^55,AW245^8 AA70478X 

N4 - 1 as N50750, AI82082 ■ . AI9M 126, 
\ w*4S- n andAF072758 



v^'6P» AW341ii^. UH 1915, 
AIU o uV^" H16264. Z45072. 

R4S 108. H 16404, Al-~ 15- °' TG1 A44-> 

D n , ,00- A.A879010. T33541. AI9U44. 
5#S ^ 723^)0*34. .AA243220, R0149O, 
A W06^48.Al5980H.R20485,F0l941,rU,6 S o. 

£4 SS. H16464. AI221S36, HI 6204. Z4 ^ 

• n.-.n AAjionin T33541, AI91444-. 
F (,3989, RU- ^;Yp00hV 4 AA243220. R01490. 

N ^S^ : A^ 
and AF1 136*6. 



, v ;n he more readilv 
n \ .crrihcd the invention, the same * ui Dt - 

' = " ' f n «.-in« examples, which are provided by way ot 

understood by reference to the tollov, ,ng examp 

illustration and are not intended as limiting. 
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Fxamples 

• f , selected cDNAOonejjlomJ^ 

.. . •, _ -m^ined in a plasmid vcud. 
CDNA Cone in a cited A TCC epos = ^ ^ ^ 

Table , identifies the vectors used t— - ^ - ^ ^ ^ & ^ 

clone was isolated. *™™£^Z The taole immediately helow 
veclor from wh ich . ^P-— - ycctor used in constructing the cDNA 
correlates the related plasmid for each pha 

llbrary For example, where a particular clone is identified in Ta 

i j y , n the corresponding deposited clone is in 
isolated in the vector "Lambda Zap, tne corre p 

"pBluescript." 



VeclojiU^sedjo^^ 



Plasmid 



20 



25 



Lambda Zap 
Uni-Zap XR 
Zap Express 

lafmid BA 

pSportl 

pCMVSport 2.0 
pCMV Sport 3.0 
pCR & 2.1 



C^rrespondinj^De^os^ 

pBluescript (pBS) 
pBluescript (pBS) 
pBK 

plafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 

pCR f '2.1 



, o , , v,« M'8 '56 and 5.286,636), Cm-Zap 
Vccors LanaMa Zap (L.S. paKnt No , 

, 756 and 5.2S6.6.36), Zap hxpress i.v_ 
vd n ' s Patent Nos. 3,128, _->o d . A^ids Res 

. . Dcwshnrt I M et a .. Nucleic Aeias 

,p, -^56 and 5 286,636). pBluescnpUpBS) ( Short, J. M. 

Xl28 - 36 sl . viees M ^ and Short, J. VI., Nucleic Acids Res. 

l6 . 75 83-7600 (1988); Altmg-Mees, M. A. 
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, , .. ; < < /,! I are 

, . V. t-ffll Jill P*> ' ■ l ( W l \ * 

17;()4 ,4 , vm» -d pBK , AUing-Mces. M. A. et a, *.uu, t - " 

- .. , xr , ene Cloniiw Systems. Inc.. I l»U N. lorrt. 

commercially available trout b ~ . ~ " • ;ii;p res „ tance ,one and 

r i n, r A T03~ pBScontainsanamp-mm.es.-- 

PlI1CS ^ U J n ; st Je Both can be transformed into E. col. stram 

pB K contains a neomycin in 4 forms SK.-. SK-. KS- 

XL-1 Blue, also available trom Stratagenc. pe 

e ,v rc *Vs >o rhe orientation of the polyUnkcr to the T , and 
^nd ICS. The S and k ruus - „ . g fof 

„ h,rh flank the polvlinker region ( S is tor baci 
primer sequences which flanx tn v . ( - t u. linked "~" or "-" refer to 

k . , hich ar „ lhe first s,tes on each respective end ot the linker), 
kpnl which an. me ma orientation, 

' . , the n ornnn of replication ("on smm ^at m 

uF1, „ -«^riTi?<; sense strand DNrv anu m — 

single stranded rescue initiated from the tl on generates 

0thCr ' anUSenSe ' , rMVSoort •> 0 and pCMVSport 3.0. were obtained from 

Vectors pSportUpCMVSport-O a P A1 i Sport vectors 

• , p O Rov 6009, Gaithersburg, MD2U»^/. «. w 
Life Technologies, Inc., P. O. • ^ ^ 

• n o r «ktmce ^ene and ma) be transiounc 

contain an ampicillm resrstance 0 e £ gt 

a ,, Focu, «>•*<'•»»;> cm be transfon „ ed ,„,o E. col, strain 

NY) contains an ampicilhn resistance B en ,,, n0 Faradav 

™ », , winch is available from Invttrogen, 1000 Faraaay 
XL-1 Blue. Vector pCR 2.1, »h>cn be 

r- , a r rj 9XI0S contains an ampicillm resistance = e 
A venue, Carlsbad, CA Technologies. (See, for 

1 transformed into E. coll strain DH10B, avanaoi 

> danslorm , 6 . 967 7-96S6 (1988) and Mead, D. et al„ 

instance, Clark, J. M , Nnc. Acids Res. Ib.J ■ 

. . „ v o.(i99U) Preferably, a polynucleotide of the presen 
B,o,Technoloey9.(1991).l „ ienc(;s idemifl ed for the particular clone ,n 

d „es no. compnse the phage vector sequences 

Clted ,„ Table 1 for any S .ven £NA ^ ^ ^ Thu , 

pla sm,ds, each compns,n S ^A c n ^ ^ ^ ^ ^ ^ ^ 

deposits sharing the same ATCC Dep ^ ^ 

cDNA c ,o„e identified in Table I . » ^ ( „ y ^ of ^ 50 

^ Table 1 comorises a mixture ot approximated eq 

JU IaD ' Afferent cDN\ clone; but such a depobit sampie 

plasmid DNAs. each containing a different .J. 



may include plasm 



clones. 



.ds tor more or less than 



50 cDNA clones, up uj about - ■ ■ 
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i ... ,l,> rt > frnvn the deposited 

Two approaches can be used to isolate a partiouia, cone , P 

- , mNJkS cued for that clone in Table 1. First, a plasmid ,s directly 
Qimnle of P asmid DN As ciicu iui ma 

t, e clones asm- a polvnucleotide probe corresponding to SEQ 
isolated by screening the clones usin^ a v . 

1D NU:X ■ r Mvnucleotide with 30-40 nucleotides is synthesized 

Particularly, a specific polynucleotide 

nMA svnthesizer according to the sequence reported. 
• , nn Annlied Biosvstems DNA syntnesi/-ci ^ 
usina an Appueu d.<~~, -nucleotide 
- . ^ ...; t u --P.-/-ATP using T4 polynucieouuc 

.wi.le is labeled tor instance, *nn r,'-^ 1 

ihcuw 5 ci- \fnnintis et a! Molecular 

^ Hfi«l accordin- to routine methods. (E.g.. Mamatis et ai„ 
kinase and puntied accoraim, to 

> f .,i rnld Sonn^ Harbor Press, Cold Spring, im U- 
Cloning: A Laboratory Manual, Cold bpnn-, n 

, • ' transformed into a suitable host, as indicated above (such as 

The transfonnants are plated on i.j o «» r 

, ■ r nhnut 1*0 transformants (colonies) per plate. 
a „ent e - - ampicillin) to a density ot about UU tram 

d& ""'" a " ' , naNvlon membranes according to routine methods tor 

TheS e plates are screened using Ny~ a 

bactenal colony screening (e.g., Sambrook et al., 

Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1.9, 

™ « - — " own : - - - 

Alternatively, two pnmers oil / -0 nucleouo 

.f^FOfDN'O-X bounded by the 5 NT and 
<;FO ID NO X (i e„ within the region ot SEQ UJ NU.a 

SEQ ID NU.A i svnt hesi7.ed and used to amplify the 

lhe3 - NT of the clone defined in Table are synth 

desired cDN'A using the deposited cDNA plasnaid as a ,m P l- - 
-in reaction is earned out under routine ^ ^ , 

■ rh a c „„ G f the ahove cDNA template. A convenient, r 
mixture with lo u 5 o. ...c a_ p , rTp dT Tp, 2:> 

! 5 .5 mM M*C1, 0.01% (w/v) gelatin. 20 uM eacn ot dATP, dCTP, dGTP, 

" . , o rs Unit of Taq polvmerase. Thirty five cycles of PCR 

pm0 , of each primer and 0._> Ln.t of Taq ^ 

(denaturation at 94 degree C for 1 mm: annealing at x degree 
(denaturau P er kin-Elmer Cetus automated 

at -n C for 1 min) are performed with a Perkm tim 

at , _ ae = ^rose ^el electropnorebib ano 

thermal cycler. The amplified product „ analyzed by a 3 rose 

i ,i„r„lar wefoht is excised and punhed. The PCK 
the DNA band with expected molecular wei = m 



30 
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, , scuuencinu the 

DNA product. ;« P 0 K the 5' or 3' non-coding 

,-.,:i-ihle tor die iuentnK.ut.ivai. -- 
Several methods are awulablc ^ 

include but are not hmtted to. filter prob ^ wh)ch are well 

■i . r ; { 4^ntical to 5 and j ^ 
- PM,OCO ' S "T 11 a method s.m.lar . 5 " RACE ,s • ««. *» 
k „„,v„ in me art. To, insra , a „, (Fro—.™ « 

^icc m o ^ end or a ucm^ 
generating the mibbui 0 - 

= ~ \ ,-o es ->1(7):1683-1684(1993).) 

■r d\;a oligonucleotide i& .15*^' 

Bnefly, a spectre RNA oh.-o ^ ^ A 

pnm er s« co**** a ^ * " nt£rest is used „ PC R amplrfy 

pnmer specif, ,o a Known seance o ^ ^ ^ be 

,he 5' portion of the desired lull-lens* = en 

, . ,„ „, nera ie the full length gene 
fenced and used to en- ^ fo m th c desrred source 

Thls above method suns a ^ ^ ^ be ^ wlth 

though poly-A+ RNA can be used. The • P or dama ged 

ph „spha,ase ,f necessary ,0 elinrinare , J e should 

RNA which may interfere who the later RNA hgase ,„ order 

, j ,l b OVA treated with tobacco acta pyiu F 
then be inactivated and the RNA tre pnd ^ of messenger RN As. Th.s reaction 

t0 .move the cap structure presen ■ ^ ^ w h,ch can then be 

ligat ed to an RNA oligonucleotide usm = t ^ c r>\i t \ 

Thls modified RNA preparation is used as - reactl0 „ ,s 

s>llt hes, S using a gene specific oligonucleor, do . pn mer specf, 

us cd as a tem P .ate for PCR amp.if.ca.ion o, the de ^ ^ of 

t0 ,he hgated RNA ohgonucieotide and a P" to conf , m 

the aene of interest. The tesuitant product isrhenseque 

th ;,he5- end science beiongs to the desired gene. 
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. „ » i s screened by PCR 

A human genomic PI uoraiv (Ue.un.. \;0:X.. 

4 f r the cDN \ sequence corresponding to btg iu 
using primers selected tor the eDNA Sambro ok.) 
according to the method desenbed m Example 1. (See 

minS^^^ of the present 

Tissue distribution ot mRNA expres ^ 

. ^..rmiped usirm protocols tot Northern 
invention is uv.^.. - Dr ob' 3 nroducea oy mv LU 

described in Example 1 - label ^ manufacturer , instructions. After 

system (Amersham Life Scienc , » 0QTM column (Clontech 

Ubeling. the probe is punfied using ~ PT1200 , The 

Lab oratones, Inc.), according to ^ ^ ussues for tnRNA 
punfied labeled probe is then used to examine va 

expression. ng vanous hum an tissues (H) 

Multiple Tissue Northern (MTN) iabeled 

or hum an immune system tissues (1M) (Clontech) „ 
probe using Ex pressH^ hybnd,ation solution (C^ ^ ^ ^ — ^ 

m anufacturers protocol number PI ■ ^ ^ films 
blots are mounted and exposed to him at - .0 «, 
developed according to standard procedures. 

A „ „,; g „nuc. e oude pnmer s« - nudeotide , TWs 

enJ of SEQ ^ NO:X. 1* P*~ u „oer me following set of 

pnmer sc. Is men — m ■ ^ , minme . 70 ^ C. 

onditions : 30 seconds.^ degree C; . -~ > ^ ^ „ ?0 degree C . 

„,H li times followed by one 3 minute eye 
Th , s cede , repeated ^ ^ „ , soma „c cell 

u mouse and hamster DNA is useu as (Bios , 

Human, mouse, a mnsnme s nr chromosome nagmt-nis i. 

hybnd pone, containing individual ^ or , 5 % agarose 

,„ c) . The reactions is analyzed on either 8 „ pol. . 



25 



30 



i- ,, rrn v.' i mLllol V 1 1 

nironiosome mapping .sOe.ermtned by ,,,enrc>u,cc, 

bp PCR fragment in the purtictilur somatie coll hybnd. 

A PoK™C-^ « ^ ° I' U r ends of me DNA 

, w :., 0 or i^n corresponding to the 3 ana - 

- SKR ° 1,SOm ° ^ to svnthesize insertion fragments. The pnmers 
sequence, as otitltned ,n Example 1. . sltes , sach as 

„„d to amohfy the cDNA msert should preterabl. ( 

„„.,,. ..„,< \ti.i! a, the 5' end of the primers ,n order to etone .... - -E . 

tJtimln .v-wi , lit »«j Vbil correspond to lIic 

, 0 mto the expresston vector. For example. BamH, an Xh P 
restriction enzyme st.es on the haeteria, expresston eee.or pQ 

■ , - i vector encodes antib.otic resistance t .Amp ), a 
Chatswodh. C.At. Thts p.asmtd ™ promo ,erioperator (P/O). a 

bttctena, origin of repheatton ■ on,, an PT ^ 
nbosome btndtng site (RBS), a 6-htsrtdtne tag (6-H,s>, 



15 sites. 
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, .e D-imHl and Xbal and the amplified 
The DtfE-9 vector is digested with BdtnHl ano A 

, d into .he pQE-9 vector maintaining the reading frame tnma.ed at 
frttgmen. ,s ligated m.o .he P 5t transform the E. coli strain 

the bactenai RBS. The hgatton m.x.ure ts ^ 
M15/re p4,Q,agen, Inc.) which con.ams muhtpie copies 
grosses the lac, repressor and also confers hanamyen " ^ 

— » identified by .heir ab,,y . £ - ^ ^ a , 
ttntpic.llm'kannmycn resistant colontes are selecte 

confirmed by restriction analysis (WS) „, liquid 

Cones containing .he desired construe ar 
cu ,mre ,„ LB media supplemented with both .Amp , ^ > ^ 
Tbe O N culture ,s used .0 inoculate a large culture at a ratio o h 

- ' „ n ,, c! ,l densi.v 600 (O.D.""> of between 0.4 and 0.6. IPTG 
reVs are crown to an optical density ^ nrrnt ion of 1 

* B D Aiouatacu, P-nos.de) ts then added to a tma» concentration 
(Iso P ropyl-B-D-th 10= alac P. r . clearing the P/O leading to 

mM . [PTG induces by inactivating the lad repr 

increased gene expression. harve sted bv 

Cells are *rown for an extra 3 to 4 hours. Lens are then hat 

= ■ ,nOOX^ The cell pellet is solubihzed in the chaotropic 
centnfueation(20minsat6000Xg). Ine.e p 



15 



, i . Tr ... r The cell debris 
t .... . , rirnm , for hours at 4 d^r-- - 

aa ent 0 Molar Guanidino ^ " tf thc pulvp , p ude is loaded 

, 1 bv c-nrifuwtion. and the supernatant contamm, I - > 
is removed b.y i-ia.ru u s mlnmn ( available trom 

o«o a mcM-nimio-tn-acettc ac,d , . • • „ (he Si-NTA restn rth 

CAGES, Inc.. W™>- P ™'='" S «'* " " ' Jure (for de ,a,U see: The 

5 hlgh at r,mtv and can be p«M in a stmple one-step p 

Q,Aexpressionts, ( 1995) Q1AGES, Inc ^* ^ ^ guamdm e-HCl, P H 

Bnefl , *. 6 M — . H a ph s. *» 

;~ fir-t washed with 10 volumes 01 o- _ 
o the column is tirai w . no lypeptiae la 

, in , j nmP c of 6 M euamdLne-tri^^^ - 
wasneu w llh ^ v - - 

10 eluted with 6 M guanidme-HCU P H^ phosphate- 

buft ,ed sahne (PBS, . f« * - ^ ^ imraoblll2ed on the S, 
Ahemattvely, .he pro.em ean be successful . a ^ 

NT A co.umn. The — d, - 20 mM Tris/HCl P „ 

6M ,M urea ™ X* ^ ^„; n y 5hould be perfomted over a penod of 

contammg protease tnh.bnors. _ ^ ^ „ ( , 50 

, 5 h „u„ or more. Ate —on ^« pBS or 50 

- — ■ — ^ ^ » - - 

m M sodium acetate pH 6 butter pi 
,0 4 degree Cor frozen at -80 degree C. the prese n. invention farther 

, nc , u des an e.press.on vector comp s,n P a J ^ pHE4a . (ATC C 

op e ra ,ive,y .inked to a polynndeo.tde ot the presen ^ ^ 

session Suntber ^^^^^ » - E <°" °' 
» a neomycinphosphotranslerase gene as a 5) . 

rep „cat,o„. S..T5 Phase promoter sconce, Tlle 

sblM - D e, S a ra o seouenoe, and b, the ^ ^ MD , T be 

on gi nofrep„ca t ,on ( onC).sdertved ft omp L a L 

pro mo,er sequence and operator sepue ce a , ^ ^ ^ ^ ^ 

DSA can be ,ns=rted ; n m the HEa „ . gA mi M 

Xba , BumH,. Xho. or spb ■ - m ^ ^ „ 0 base palIS , The ON. 

the larger fragment (the staffer rra^m 



30 



2h 



c 



10 



15 



20 



r , , m the PCR protocol descnned m L.-u.i! - 

insert is penned according to the H. F ^ 

. . t > r \dcl P' primer) and Xbul. wnuu. 
primers having resinction site tor Nac 1 _ compa tible 

' r . nnirer) The PCR insert is gel punned ai,u 

Asp. lbl. pnmer). , ccordin . to standard protocols. 

The engineered vector could easily 
express protein in a bacterial system. 

t-.n of a PolvpentidefroiEJ^^ 

ExjunEleJl^^ T^rCII^ntide 

■n, e following alternative method can be usee to piu», - - * 
^ e — " , -*f illusion bodies, umcaa 

i. i >; c nresent in the term or muusiL 

expr ess=d in E co„ when , P en. ^ ^ & 

olh erw,se seeded, all of .he lo.low.ng a.ep » ^ ^ ce „ 

Uoon completion of .he produotton phase of .he £. 
P r H the cells harvested by continuous 

cult ur= ,s cooled to 4-10 degree C and .he c ^ 

appropriate amount ot cell paste, uy a ,; anPr <;ed to a 

^ P TA nH74. The cells are dispersed 

containing 100 mM l^-^ 1 

— — f ; S ':;:i",on thtoush a m ,.o0n,d,e. 

xh e cells a, «d pas, = 4ooo 6ooo psi homogmate 

(M,crofu,dics, Corp. or AP% Gauhn, { M ^ foUowsd by 

1S then m,*ed w„h Nad solnnon ,0 a hna, on ^ u s,n s 0.5M 

ce „,nfuga.,on a. 7000 xg for 1 5 mm The resultan. p 

NaC l. 100 mM Tris, 50 mM EDTA. pH 7.4. „ u3 „,dme 
' The resnl.ing washed inc,..s,on bod.es are so.ub.lue • - 

- After 7000 xecentnfugauon tor 13 mi 

hyd roch,onde (GuHCl) lor 2 4 hour, Aft ; & ^ 4 ^ 

pellet is discarded and the polypeptide contamin* P 

C overnight to allow further GuHCl extraction. insoluble panicles, 

Following high speed the GuH Cl extract with 

the GuHCl solubiUzed protem is relo.ded by quick 2 ^ ^ 

, 0 volumes of buffer containing 50 mM sodium. pH 4... 1-0 - 
-° " . . The refold ed diluted protein solution is Kept a, 4 decree 

bv vigorous stimng. Iheretoiueu 

' ~ ■ ■ , for 1 - hours prior to further purification steps, 
without mixing tor 1- nouis y 
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, nr^Ti'-ed tangential 
To Can, the refolded polypeptide solution, a p~ 

. n nbrano tiller with appropriate >urtac. 

fiUraiion unit equipped wuh 0.1b The 

• i i n m vt sodium acetate. l - 1 

,«.„., Fdtron.,. edutltbra.ed wtd, -> - ' . ^ HS-50. Persep.tve 

Itart S-Ple « loaded «» ' — S ' " J acmle pH 6.0 and M 

• . „..Khed with 40 mM sodium acetate, pn u 
easterns). The colnmn ■ tvashed > ^ ^ m , 

Th hsorbance at 280 nm of the effluent is conttnuously 
stepw.se manner. The absorbance SDS -PAGE. 

• , Fractions are collected and further analyzed by 
monitored. 1 racions aic ^Wed with 4 

„,;,!,, . 1rP then DOOlcu unca 

^...ion, containing the polypeptide are men F ...,, pstnl - 
1 , , , , j .. ntn a nreviousiv prepaid ^ 

^or^. ^^^^^^ 

tan dem columns of strong anton fPoros HQ- 0, rs P ^ 
ml0 „ (Poros CM-* ^« Bto^tems, ^ - ^ mth 4() 

— - «• « — CM . 20 Mlumn > then — - 

mM sodium acetate. pH 6.0. 200 m. 1 

. ,0 column volume Itnear ^dien, ^ l~ ^ ' „ 

coll ected under constan A. » - ^ ^ ^ ^ 

pofvpepttde (de.ermtned, fot tn stance b. „ % purity after the 

Th e resultant polypeptrde should e *h,h . ^ ^ ^ 
abov e refolding and panftcanon steps . N n, ^ ^ 

obser ved from Commasste blue sta.ned ,6 .. SD ^ 

protein is loaded. The purified proton can a,so e ^ ^ 

Lamination, and W ,caUy the LPS content ,s less than 0.1 n s 



assays. 
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ExampieJlClonins^n 



o and Expres 



sio nofa_Poivp^pi^ 
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EiEieMl2ILSvsteni msert a 

ln tm s example, the plasm.d shuttle vector P A_ is us 

poK nucleot,de into a bacuiovirus to express a polype. ^ 
P ' . , no lvhednn promoter of the Autographa cahformcc 

contains the stronu polyheann p - r -- rr i r r; C " sites such as 

v xrvPVi followed bv convenient restriction s 
polyhedrosis vnn» ( . AcMNPS ) tollo - ^ 40 

BamHL Xba 1 and AspTlS. The polyadenylation 
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, . «-.uin*mt virus, the 
i ■ , For c-isv election otrccun.bii.am mi- 

pl a S m,d -„s .he bcre-gu b*^ ■ - !he po ,, a deny,a„„n 

q • ,u e xor^ss the cloned polynucleotide, 

generate a viable virus ih» express ^ ^ ^ ^ such 

Manv other baculovirus vectors can appreC iate. 
' , v rvil as one skilled in the art would readily app 

., Q n 4c37^ P v LV4i , anu r tr . n (; C nnUon, 

. struct provides appropriately locateu w 
as ions as inv. — i ■ ■ , f ;j e a pd an in-iraiiic nu^ — 

— • ~ - ,he " ks - in ;7 :::: z « « — . ™. 

.ipcrrihed for instance, m ^ Liv 
required Such vectors are desenbeu, 

9(198,,> , „ nNA sequence contained in the deposited clone, including 

Spectfrcauy, the ^ <^ , rader sequenc e identtfred in 

the AUG inrttanon codon an the na»a ^ ^ ( [f ^ ^ 

Tabic .. is amphhed us,u g the PCR P"» ^ ^ does 

™„ signal sequence rs used to produce th. 

" , , .i.emativelv, the vector can be modrttco tp 

not „ced a second s.gnai pept.de. «- - ^ ^ , n 

t0 ,„c,ude a hacniovtnrs icader Vec „ s and tas ect Cei. 

i "A vf-mual of Methods for Batuiovuu 
Summers et al, A Manual o . ^ Experimental Station Bulletin No. 1533 
Culture Procedures," Texas Agricultural Expen 

(1987). .. ml] □/ a aarose eel using a 

The aurphfted fragment ,s rsoiated from a ,. a, 

1 ~ » RtO 101 Inc., La Joiia, v_a.;. 
commercially available kit ("Geneclean, BIC - % 

* tn , tinn enzvmes and again puru.cu 

the n is d lg ested with appropriate restriction enzy 

agar0S£gel • , T , wll h the corresponding restriction enzymes and 

The piasmid is digested with the co v 

, u rvHted usin- calf intestinal phosphatase, usin a 
optionally, can be dephosphorylated usin, ^ & 

- u ^ The DN \ is then isolated trom a 
pro cedure S known tn the an. The D - & , 

commerciaUy aeatiahic « rCeneeiean BO ^ „,h TU 

The fnsm e„, and .he „,i host, such as XL- 1 Biuc 

r- WRi 01 or other suitaoie r,. cwi 
D NA Ugase. E. coU HB101 or ^ ^ hgatlon 

(Stratagene Cloning Systems. La Jolla, LA 



20 



?5 

4— — 



30 



10 



15 



.1. , -.tu! -ir(» identilied 

_ : ;„.i;,-; ( hril colonies and anaLy/-ing ui 5 

di^csiirm UNA rroni mdiviauc 

i The seuucnce of the cloned tia^m— ^ 

eel electrophoresis. Lnt sequent 

sequencing. ..nucleotide is co-transfected with 1 .0 

Five u« of a plasmid containing the polynucleotide 

" -^.available linearized baculovirus DNA ("BaculoGold- 
t^va" Ph-irmin^en, San Diego, LA), usin 0 uic H 
baculovirus DNA 84; 7413-7417 (1987). One ug 

**ribc0 by Feigner « al., Proc. Narl. Acad. Sc. 

r x- v i s .,o nf the D'asmid are mixed in a su 

,f B-euloGold™ virus DNA and 5 ug ot Lie p.a 

" " ■ -n i ^serum-free Grace's medium (Lite i eehnoio^s 

. ..it.,! minules ar room temperature. Then tire 

ni « d ^ mCUtoted sf9 , nsect cnl.s (ATCC CRL 1711) seeded 

trmsta ,on mixture Is added drop wrse ^ sec. ( ^ pWe is 

- » ~ T ""tJel le r— solutton Is tnen .mooed 
then mc u b ated lot , Konr « 2 d ^ ^ ^ ^ ^ 

from the plate and 1 ml oi ora.e 3 insect 

,i t rultlvatl on is then continued at 27 degrees C tor four days, 
serum is added. Cultivation nerformed, 

» f ;^ r^nllprted and a plaque assay is pcnui. 

Ate ronr days rne ^ e , wlth , te Ga P (Ufe 

as d b ed oy ^Z££Z.*~ - — - " f 

= r „^ in thp user s <nude tor insect ecu 

,•• r,F this tvDe can also be found in the user s a i 

5 micropipets (e.g., Eppendort). , n o ul of Grace's medium and the 

^. lSDC - d -d i" a microcentrifuge tube containing 200 ul of Grace 
resusp^itu^ i" a - 1 infprt St 1 ) cells seedcu 

suspension containing the recombinant baculovirus is used to nfec 
in 35 mm d.shes. Four days later the supematants of these culture dishes 
harvested and then they are stored at 4 degree C 

Tn verifv ^ expression of the polypeptide. Sf9 cells are = 
30 Tovtnt> tneexpr The cells are infected with 

. . , , on/ hp-it- nactivated r do. ine cense" 



... , t ■ .. f i..w; r ^j f> hours later the 
infection ("MUL") of about 2. [f radiolabeled protein* a,, u.s.r.c. 

i „ i ;« -nl-ired with SF9U0 II medium minus methionine and 
medium is removed and is replaced wun or 

... ^ , , r ; icW , D,, c kville MD). After 42 hours. D 
cvsteme (available from Lite Tecnnoiogi.s Inc.. K.c , - 

uC i ot-S-methionine and 5 uCi Cysteine (available from Amersham) are added. 
5 Th e cells are further incubated for 16 hours and then are harvested by centnRiganon. 
The prote ins m the supernatant as well as the mtracellular proteins are analyzed by 
SDS PAGE followed bv autoradiography (if radiolabeled). 

Microsequencing of the ammo add sequence of the amino terminus of 

. - . w P *o Het^mnne the ammo terminal sequent 

puntied protein may be useu & uti-uii" 

10 produced protein. 

r ...- r ,. Earasion of a Polype ptide in Mi.mn.alia- Cells 

The po.vpeptide of the present inventton can be expressed in a mammaltan 
A typical mammalian eapresston vector contains a promoter element, wh.ch 
medtate's the im.ia.ion of .ranscnp.ton of mRNA, a pro.ein codtng sequence, and 
s.-Bals required for .he termmat.on of transcription and po.yadenyla.ton of .he 
Jnscnpt. Addmonal elements include enhancers. Kozah sequences and in.ervemng 

trm scnp,ion ts achtcved w,. h ,he early and late promoters from SVaO, .he long 

c or, RSV HTLV1 HIVT and the early 
terminal repeats (LTRs) from Retroviruses, e.g., RSV , H L L, 

trM ,n unvL-pver cellular elements can also be 
promoter of the cytomegalovirus (CMV ). Howe.e, ceiiui 

used (e.g., the human actin promoter). 

Suitable expresston vectors for use in practicing .he ptesen, tnven.ton tneludc. 
for example, vectors such as pSVL and pMSG (Pharmacia. Uppsala, Sweden, 
pRSVca, (ATCC 37,5:). pSVZdhfr (ATCC 37146,. pBC 1 2M1 (ATCC 6710., 
pCMVSpor, 2.0. and pCMVSpor. 3 .0. Mammahan hos, cells .ha. eotdd b. used 
include, human Hcla. 293, H9 and jurka. cells, mouse NrHaTa anu CI, . ce 
Cos 7 and CV1, qua,. QCl-3 cells, mouse L cells and Chmese hams.e. ovary (CHO, 

Ce " S ' M.enu.tvelu. .he polypepnde can he expressed in stable cell hues contatnmg 
30 the polynucleotide mtegrated ,n,o a chromosome. The co-tra„sfec„on xvnb a 
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iu-<rr^n--ri^ -iiiowx the identification 
selectable marker such as dhtr. gpt. neomycin, hvu.on.vcm Jlc 

and isolation of the transfected cells. _ 

. r . n uv,i t rt ,>vnre« larae amounts ot the 
The transfected gene can also oe mnp.u.e. v.x r .c w 

encoded pro.cn. The DHFR Idthydrofolate reduce, marker i, useful ,n devclopmg 
cel, lutes «* carry several hundred or even several .housand eop.es of rhe gene of 

ii. F w etal J. Biol. Chem. 253:1357-1370 (1978); Hamlin. J. 
interest. (See. e.g.. Alt, r. vv ,, er at., j 

L and Ma. C . B.ochem =t Btophys. Acta, i097tlt.7-.43 (1990); Pa s e. M. J and 
Svdenham. M. A„ Btolechnology 9:64-68 (1991,., .Another useful selecoon marker 

, , —r'h'ise (GS) ( Vlurohv ei aL Biocncm j. 

r u e enzvme skttammc s/runase v ^ ^; v- * - 

ri99D* Bebbirmtonet al., Bio/ ietnnoiu 3 v 

L mamma,,n cel.s are grown ,n selecve medtum and the cells wi* «he htghes. 
r es, S ,ance are selected. These eel, Unes contam the amplified gene<s, tntegmre rnto 
chromosome. Chtnese hamster ovary (CHO) and NSO cells are often used for ,he 

production of proteins. 

Derivatives of the plasmtd pSV2-dhfr (ATCC Accesston No. , , 146), the 

• ve-tor oC4 ( ATCC Accession No. 209646) and pC6 (ATCC Accession 
expression vectors pC4 (A 1 ^ , r , lpn pt 

So 709647) contatn the strong promoter ,LTR, of .he Rous Sarcoma V tms (Co ten 
a, Molecular and Cellular Biology, 43S-447 (March. 19S5), plus a fragmen, of ,he 
CMV-enhaneer .Boshar. e, al.. Cel. 41:52.-530 ,1985,., Muluple clontng st.es e.g., 
wlth .he resttrcfion enzyme cleavage sues BamHl. Xha, and Asp7.8, facilirare the 
cloning of .he gene oftn.erest. The vector, .also eon.atn the 3' intron, .he 

• ..: _ ic _„| „f the ral prepro.nsulin gene, and the mouse 
polyadenylatton and lermtnauon signal 0. tne ia , r 

DHFR eene under control of the SV40 early promoter. 

"spec.fically. the p.asm.d pC6, for example, is digested with appropr.a.e 
res.rrcon enavmes and then dephosphory.a.ed ustng calf in.es.tna. phospha.es by 

a. polvnuc.eot.de of.hu preset,, invention is amplified according .o ,ne 
pr „,oco, outlined ,„ Example 1 If ,he naturalK occurnng stgma, sequence ,s used to 
produce the secre.ed pro.ein, .he vec.or does no. need a second signal pept.de. 
, Mtemativelv, tf the naturally occumng stgna. sequence is no. used, the vector can 
mod.fted .o mclude a heterologous signal sequence. (See, e.g.. WO 96,3489.., 
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The amplified fragment is isolated horn a.% agaro. fc - , 

~ - , - rio 101 Ine La Jolla. Ca.). The iragment 
commerciallv available kit ("Ueneclean. BIO 

comn ' -n-T-e' '.ndaoainminliedon a 1 ••> 

then is digested with appropnate restnction eiu.me, -nu - _~ . 

agar0SC . , f . nt is then digested with the same restriction enzyme and 

The amplified fragment is then ai a esi 

,1 The isolated fragment and the dephosphorylated vector 
punned on a I ,„ a 3 aro. _ ^ ^ ^ 

transformed and bacteria are identified that contain 
nPfi U s,n, for instance, restriction enzyme analysis. 

r ~" rpik udcma an active DHhR gene is u*eu .o. 

Chinese hamster ovary cells iacfcin 0 

. of the expression plasrmd P C6 a P C4 is cotransfected with 0., 

transfection. Five ug ot the expressio v 

ug of the p,as m , d pSVneo as,„ g hpofechn (Feigner « J 

„ „ contains a — se.ecrab.e marher, the „eo S e„e 

_ e , ta , eonfer. ~e - a ,oop of a^— . 0 - - 

— T pis fOretne, C— * 

cells are tryps,n,zed and seeded in nyor metothre xate plus 1 

alpha m , nus mem i trypstntae. - - — >" 

mg m , G4iS. After a ou, 0^4 ay s (M 
6-well petri dishes or 10 ml flasks usm 0 
M 1 00 nM 200 nM, 400 nM, 800 nM). Clones growing at the highest 

100 " ' f ' olrexate are then transferred to new 6-well plates containing 
concentrations of methotrexate ar 5 uM , 10 mM, 20 mM). 

even hi "her concentrations of methotrexate ( u. , 

, - seated until clones are obtained which grow at a 
The same procedure is repeated ^ 

c 1 nn i no i,M Expression ot the de^n-d gene n 
concentration ot 1 00 - 200 uM. txp analysis, 
r • hv SDS P^GE and Western blot or by reversed phase HP LX , 

for instance, by bus-r.-^xjc an 
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Fxample °- Protein Fusions 

Z^Z* — are prefetahW rase, ,0 other 

proleln , These has.on protetns can he aseo for a eartety of appho^ons . «, 
v • j ^ u;c t-io HA-tas, protein r\, fo^ 

example, fusion ofthe present potypepr.des to H,s-ta H. P 

— - — ^ pro ;: :rr^£ - 

also EP A 394.827; Traunecker, et al.. Nature. 



... - ■ , Vnrlenr localization 

I„0-1 and albumin increases the lulllueumc i. , 

~ : . lh , Dol ., pepud es of the present invention ean target the protein to a 
signals tused to the pol,pe P ude - I homo dimers ean 

soecific subcellular localization, while cova.ciu u.^u 

1 or decrease the actMty o, a fus.on prote.n. Fusion can also «~ 
line ^ havin, -e than one functton. «, ft*. P<-»°» 

lease — 5tabl „ty of*e ft* — ^ <* 

, w ,^crnhed above can be made by 
orotein Ml of the tvpes of fusion proteins described 

P t which outlines the fusion of a polypeptide to an 

modifvina the following protocol, which ouui 

,,G molecule, or the protocol described m Example 5. 

c .rtion nfthel^G molecule can be PCiwn.pt.ta^, 
Briefly, the human Fc portion ot the l a u 

I s also should have convent restneuon ^ sues th a t ev,,l ,ao, ,a o 

lon i„ s ,n,o an ^ vector, P***» ' — ^ ""J ^plon 
For example, if P C4 (Access.on No. 209646, ,s used, the human Fc p «.on 

■ a a,r eontainine ,he human Fe portion is re-res.neted wtth 
destroyed. Next, .he vector — = inven ,i m , ,so,a,ed 

BamHl. linearizing the vector, and a polynucleotide ot P 
H the PCR pro.ocol desenhed in Example 1 . ,s Irga.ed tn.o thrs BamHI sue. Note 
HI ZZ^. , Coned w.thou, a stop codon. other.,, a Fus.ou protern w„l 

not be produced. arreted 
If the naturally occurring Signal sequence is used to produce the 3 ecre,e 

' , ..anal Denude Alternatively, if the naturally 

nrotein pC4 does not need a second signal pept.ae. 

P • h the vector can be modified to include a 

occurring signal sequence is not used, the vector 

heterologous signal sequence. (See, e.g.. WO 96/34891.) 



Human IgG Fc region: 
GGGATCCGGAGCCCA^ 
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^AATCTTCTGACAA.^ACTCACACATGCCCACC 
GTGCCCAGC ACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCC 

GTGCCC AGC AL ^ CTC CCGGACTCCTG AGGTC AC ATGCG 

AAAACCCAAGOACACCCTCATGATL - _ ATTTCAA.CTGGTAC 
TGGTGGTGGACGTAAGCCACGAAGACCCTGAUGTCAAGTTC^ 

^^ nr , TA atCCC \AGACAAAGCCGCGUOAOUAu - 
AGTAC AAC AGCACGTACtGTGTGGTCAGCU - 



.. -. , . w - , w •-<-( ;(- \ \GGT< "["( "( ""AACAAAGCCCT 
G A C T G G C T G A A T G G C A A G G A U I AC A AG . GL AAU u 

. ^ -rr-vr r i a \C,CC \ -\ AGGGCAGCC (. (. GA 
CCC \ \CCCCCATCGAGAAAA(. LA I L rCCAAAuC I AAA 

... „ . ,~. . , -rr^CCr-rC ATrfT'GGGATGAGCTGACGAAGAA 

GAACCAC AGG I GTal AcC C i vACLL - , 

CC AGGTCAGCCrGAGCTGCCTGGTCA-AAGGCTTCTATCCAAGLGAC ATC G 

CCGTGGAGTGGG AG AGCAATGGGCAGCCGGAG AACAACTACAAGA.CC AC 

GCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGLTCAC 

CGTGGACAAGAGCAGGTGGCAGCAGGGGrAACGTCTTCTCATGCT(XGTGA 

TGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCrc 

nr . rrrcCGCG AGT'T AG AGG AT SEQ iD NO.l) 

CCGGGT AAATG AG 1 GCGALGGLLGCU: . 

The ant.bod.es of the present invention can be prepared by a vanety ot 
me thods (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypept.de of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibod.es. In a preterred 
me thod. a preparation of the secreted proton is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation , then introduced into 
an animal in order to produce polyclonal ant.sera of greater specific activity. 

In the most preferred method, the antibod.es of the present invention are 
m0 noc,onal antibodies (or protein binding fragments thereof). Such monoclonal 

u„ nr^nrrd usin« hvbndoma technology. (Kohler et al., 
antibodies can be prepared usin_ uvu 

Namre 256:4,5 (1975); Kbh.er « a,.. Eur. J. tamunol. 6:5 . 1 0976,; M er e, a, 
Eur J ummuno,. 6:292 (.976K Hamming «-.. in: Monoclonal Antibodies and T- 
Ce „ Hvbndomas, Elsev.e, N.Y.. pp. 563-68, (.98,)., In S eneral. such procedures 
involve immun, Z in s an anrrrra, (preferably a mouse, wuh polypeptide or, more 
preferable, wiu, a secreted P o,ypep,,d=-e*pre S sm s ceH. Such ce„s may be culture m 
a„v sa„ab,e ussue cuUure medium; however, is prc(erab,e ,o cuUure ce„s m Eane s 

» ^ ^-iti, 1 n°/n fetal bovine serum (inactivated at 
modified Eagle's medium supplemented with 10 /o tetal 

, with about 10 a-'l of nonessential amino acids, 

about 56 deurees C). and supplemented with about . s 

3 about 1.000 Gml of penicillin, and about 100 ugml of streptomyc.n. 

The splenoc.es of such m.ce are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell .me may be employed m accordance with the 
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t u . ^.,r- >,M rvn r-» ! t7i a cell line 
>v-r it is preferable to employ the parent 
nresent invention; howler, it ib previa 

P - r ■ , thP resulting hvbndoma cells aie 

■ ,11, , v ., m r he ATCC Alter tusion. the r^suiuru 
f'SP'O) available from tnc ^ i • 

lor - , . „, ne ,| h v limiting dilution as 

selective* maintained in HAT medium, anu then ~, ~~ ~ 

bel - , o lV „; (1981).) Thehvbndoma 

described bv Wands et al. (Gastroenterology S0.->-- I - 

n h -uch a selection are then assayed to identify clones which 
cells obtained through such a selection 

secrete antibodies capable ofbinding the polypeptide. 

„,erna„ve,v, addtttonal ant.bod.es capable of binding to the polypeptide c 
be JL in a bco-step procedore nsing an.i-idtotyptc antibodies. Such a method 

m a k es use of.be fact rhar antibodies are themselves antigens, ,.. .he, 

poss ,b,e ro obtain an antibody which binds to a second antibody. 
bis m e,bod. protein specific antibodies are nscd to immunize an an,™ p ^ K 
m or,e The spUnocvtes of such an annua, are then used to produce hybndoma *, 

„ , ' ,u are screened ,0 identify ciones which produce an trnttbody 
and the hybndoma cells are screened ro . 

who se ability to bind to the pr„te,n-spec, fi c antibody can be loc e b y the 
poly pept,de. Such autibod.es compnse an.i-idiotypic antibodies to the prorem 

„ , „t -an be used to immunize an animal <o induce formation of 
specific antibody and can be useu ic 

further protein-specific antibodies. 

• ^ .w F*h and F(ab')2 and other fragments of the 
lt wlU be appreciated that Fab and F( » 

antibodies of the present invention may be used accordin 
Herein. Such fragments are typically produced by proteose 
« such as papain (to produce Fab fragments) or pepsin (to pr ^ 

. j nrntein-bindine fragments can be produced 
fraements). Alternatively, secreted protein to - 

u- r nv a technology or through synthetic 
through the application of recombinant DNA technolo = . 
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for ,„ vtvo use of anttbodies m humans, ,« may be preferable to use 

^ chimenc monoclonal antibodies Such ant.bodies can be produced 

u n e netic construes denved from hybndoma cells producing the monoc, na, 
a^ies desenbed above. Methods for producing chimenc antibodies are hnosen 

. . . n c nerC e -)->Q- 1202 (1985); Oi et al, 
thP art ( See for review. Morrison, Science 

^ k m „ ,1 I' S Patent No. 4.SL6.567; Tamguch. et 
. ^ i . i.Ti a / Cabillv et al., L/.o. rdLciii. - 

BioTechmques 4.2 14 ( i ,b0). eao . Robl nson 

at „, FP 17-U04- Neuberger et al.. VVU Mjul-oj, 
al ^ E p 171496; Morrison et al.. tt a - 



ct al.. WO S7020T1: Boulianne el al.. Nature ,12:64, ( , - 

314:268 ( 1 c > 8 5 ) . ) 

, „ roJuces a supem a,ont containing a polypeptide to be 
The following protocol produces a aupeinu 

^ ■„ th P Weenin^ Assavs desenbed herein, 
tested This supernatant ean then be used in the Screemn 3 Ass . 

I-** p r^aa SS7 Boehnnger-Mannheim) stock solution 
First dilute Poly-D-Lysine (644 :>b 7 hsoennn-, 

' ■ ,_ p «i« Riowhittaker) tor 

duq r-v'n "aicium or magnesium 1 /O inr Diuwn 

nmu/'ml in PBS) 1:20 m PBS (w o .alcmm _ 

a wJrkin* solution of 50u g mi. Add 200 ul of this solution to eacn wen « 

k RT tor "'O minutes Be sure to d.stnbute the solution over each 
plates) and incubate at RT lor J) minutes o 

„U ( o,- a ,2-channe, pipo.tet may be used with dps on every other channel, 
I ,« off the Po.y-D-Lystne solut.on and rrnse with ,m, PBS (Phosphate Buttered 
sle, The PBS shouba remain in the wed unfits, pnor to p.atmg the ceds and 
p.ates may be poiy-lysme coated ,„ advance for up to two week, 

P,a,e 293T ceds (do no. carry ce„s past M0> a, 2 X W ce„s,we„ ,n .ml 

, ,, ,■ „v,„uh 4 5 G/L »,ucose and L-g>utamine 
DMEMIDnlbeceo's Modified Eagle Med,nm)(wrth 4.0 G,L „ 

(P-604F Browhiltaker)V10% heat mactivated FBS(14 
Pe„s,rep(lV-602E Biowhittaker). Let the cells grow ovemtght. 

The nexr dav, mix together ,n a stenle solnr.on basin: 300 n, Upofi— 
(18 ,O4-0,2 G.bco.BRL) and 5m, Opt.mem 1 (3,935020 G,bcofBRhy96-wel, phate. 
Wfih'a smafi volume muUi-chantrel ptpetter. a„ q uo, approximate,, 2ug o an 
e „ vector containing a poiynueleortde mserr, produced by .he me bod 
d e Ibed in Examples 8 or , into an app.opriu.ely labeled Ob-tvefi rou M 
, p ,a,e. Wtth a mu,.,chan„e, p.pet.er. add 50u, of.be L , P of=e,amme,Op.,mem 
m .x,ure to each we,,. Pipette up and down gently to mix. Incubate at RT 0-4 
lutes. A fier about 20 mmutes, use a mulfi-channe, ptpetter to 

transacted wrth each se, of transfec.ons. 

Preferably. ,he transfect.on should be per.ormed by tag-,eamtn = 

• unif mH the ceils do not spend too 
task , By tag-.eummg, bunds on fime ,s cu, ,n halt, and the 

a , snirites off the media from tour 24-well plates 
much time on PBS. First, person A aspirates oti 
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, „ .,, ^.l m l PBS. Person A then aspirates 
of cells, and then person B rinses each w,!l ml. - 

o ,i "> ,-h-,nnel mnetter with tips on every otnei 

ofT PBS rinse, and person B. using al -channel p.p 

, . . , 1T , < , r ^,, wn ne ( )ptimcm I complex to the odd wells 

channel, adds the 2uuui ot DN.-v ■ I 

,v, . ii well nlates Incubate at j « degrees 
first, then to the even welts, to each row on the -4-well plates. 

C for 6 hours. . 

Whde cells are incubating, prepare appropriate media, either 1%BSA in 

run s media (1 16 6 me/L of CaC12 (anhyd): 0.00 uO 
DMEM with Ixpenstrep.orCHOo media ( 16.0 m^ 

.t cc /vAi qh.O- 0 417 ma/L ot FeSiJ4-/H;U, 
m a/L CuS0 4 -5H 2 G; 0.050 mg'L ot Fe<NO ; ) r 91-LO, U.-u - 

., i m a/| of MffSOy. 699^. 30 ma'L of 

1 1 L .80 ma L ot tv>.i, ■> ■ - . 

t rv urn ■ 6"> 50 m«''L ot NatiiPOa-H;>.-, - - - - 

NaCl; 2400.0 mg/L ot NaHCOj, 6_.: . m = 

i rv 7H,0- (XPnv/L of Arachidomc Acid; 1-0.2 mgL 
Mn,HP04- 4320 ma'L of ZnS04-/hi2<J, -uu_ rn_.u 

Ciaofesieio,; W of DL.a,pHa-Toco ph e rol -Ace t a,e; ,0520 m g L of Uno U,c 
-0 ^ of Uno.e.c Acid; 0.0,0 ^ •«^*«^ of 
0,e,= Acid; 0.0,0 m ,-L of Pa,monc Acid; 0.0,0 mg/L of Pa,rm„c Acid ,00 mg/L 0, 
Plur omc F ,S; 0.0,0 mg/L of S.eanc Acd; ,20 mg/L of Tween SO; £ °^ 

Glu oosc; ,30,5 mg/m, off- A.amne; ,4,50 mg/m, .r^H.U^.". 

, .-. y * - ^- a 70 56 ma/ml or L-Cystine- 
of L-Asparagine-H 2 0; 6.65 mg/ml ot L-Aspartic Add, .Joe 

• . u rr • 7 ma/ml of L-G utamic Acid; j63.U 
7HCL-H.0; 31.29 mg/ml of L-Cystme-2HCL, 7.,, mg/ml 

" m . ml oiL-Glutamme; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H ; l0 6.97 m,'mlofL-Isoleucme; 11 1.45 mg/ml of L-Leucme; 163. 0 mg/ml of L- 
L le HCL; 3^.34 mg/m! of L-Methiomne; 68,8 mg/m! of L-Phenylalamme 0. 

, ~ T p , ne ., 6 « m ,WofL-Serine; 101.05 mg/ml of L-Threonme; 19.2, 
m^'m ot L-Proime, ^.o.o m^ im 

■ i rt fi Trvrosme-~ > Na-2HoO; 99.63 mg/ml of L- 
mg /mlofL-Tryptophan;91./9m^mlofL-Trytosine- l . 

.... • ->i m „'i of D-Ca Pantothenate; 1 1.78 ma-Lot 
Valine; 0.0035 mg/L ot Biotin; ,.,4 mgL ot J 

, rv,i 1-4 65 m-L of Fohc Acid; 15.60 mg/L of , -Inositol; ,.02 mgL ot 
Choline Chloride, 4.63 mg l oi rui . 

,- 1. j i uri ■ 0 03 1 m«/L of Pvridoxine HL L, u.j i -> 
Niacinamide; 3.00 m*L ol Pjaidoxal HCL. 0.0,1 m. L 

m „ L of Ribofbvin; J.17 «*L of Th.amme HCL; 0.56, mg L o, Thynaow.e, a„o 
O.IsO m,L of VUamm B,, 25 mM of HEPES Buffer; 2.50 mg/L of Na 
Hi po*a„m,ne; 0. ,05 mgL of L,po,c Acd; 0.0S , mgL of Sodmm P«-2HCL, 

r p.-n,vnte-0 0067 mg'L of Sodium Selenite;20uM of 
55 0 mo L ot bodium Pyruvate, u.ujo 

r fC > ritmte- 41 70 m* L of Methyl-B-Cyclodextnn 
Ethanolamine; 0.122 mg L of Feme Citrate, 41. m w 

. 4 .. -.-ima'T of Methvl-B-Cvclodextnn complexed 
complexed with Linoleic Acid; «JJ mg L ot Mem, 
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. . t rN t..u.i o r^r'odcvTrin complexed with Retinal) 
with Oleic Acid: and lu me. L ol \lahvi-b-L ..l.iak i 

#dc \ *qi n^R ^ R-iver) 1 00 "m dissolved in 1L 
with 2mm glutamine and 1 x penstrep. ( B S A ( S 1 -008- j tu>ur) 

, „. o<- , ..pintiopi Filter the media and collect 50 ul for 

DMEM lor a 10 » doa jo.ului.,- i n- 

endotoxm assav in 1 5ml polystyrene conical. 

The transection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfectton med.a. while person 
B adds 1 .5ml appropriate media to each well Incubate at 37 degrees C tor 4, or ,2 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

. -> n0l ,i rrHiltichannel ninetter, aliquot 600ul in one lml 
On day tour, using a jUOui mumtmainici r . r - 

, t .„j _ — vnirur cimematant into a zmi uecp w^i. ,n^~ r — 
deep well piate ana inc i^mamw^ ^a^v-.i- 

from each well can then be used in the assays desenbed in Examples 13-20. 

It is specifically understood that when activity is obtained in any ot the assays 
desenbed below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Exani Blelli Constru ction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins m the 
Jaks-STATs pathway b.nd to gamma activation site "GAS" elements or .nterferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcnpt.on, or "STATs." There are six 
membJof the STATs family. Stall and Stat3 are present in many cell types, as is 
Stat2 (as response to [FN-alpha is widespread). Stat4 is more restricted and is not ,n 

■ . i r i t h^lnpr H-iss I cells after treatment with 
many cell types though it has been found in T helpe, class i, 

11 ii i r^immirv orowth factor but has been found at 
) IL-12. StatS was originally called mammary growxn idciui, u 



., - i rr-v'oiJ ceHs 1' c:in be activated in 
higher concentrations in other ceils mciuum, 

tissue culture cells by many cytokines. 

., _ ,• ... ►...ncip.^tK. from the cvtoplasm to the nucleus 

T' n e S t ATs are activutcu iw uu"-" l ~ J " •■ - - 

upon tvrosme phosphorylation by a set of kinases known as the Janus Kinase riakO 
famtlv Jaks represent a distinct family of soluble tyrostne kinases and include Tyk_. 
jakl ,'jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized ,n the Table 

r , ■ ,1 . n „,i nnrnell A nn Rev. Biochem. 64:621- 
, , / a. r r0 m n-vicw bv Schidlcr and uarntii, aii - 

5! (1095) ) A c«cW» receptor family, capable o. acnvalutx «... ,s 

oKmps: (a, Cass . includes recep.ors for 1L-2, IL-3. iW 1L-6, 11,7. 1L-9, .L-l>, IL- 

p IL 15 Epo PRL, GH. G-CSF, GM-CSF, L1F, CNTF, and .hrombopoie.m; and (b) 
Oass 2 includes IFN-a. IFN-g, and .L-.0. The Class 1 recep.ors share a conserved 

cys.eine morrf (a s=. of four conserved cysteines and one tryptophan, an la WSXWS 

m „«if (a membrane proxrmal region encoding Trp-Ser-Xax-Tno-Ser (SEQ ID NO:-,). 
Thrrs on binding of a hgand to a receptor. Jaks are activated, whrch rn turn 

activate STATs. whrch then translocate and bind to GAS elements. Th,s entrre 

i • tVl „ r „w ct ATs si<mal transduction pathway, 
process is encompassed in the Jaks-M A lssiji 

Therefore, ac.ivation of .he Jaks-STATs pathway, reflected by the bmdmg of 
,he GAS or .he 1SRE eiemen., can be used <o tnd.ca.e pro.e.ns involved m .he 
proliferation and drfferenrranon of cells. For example, growth factors and cy.ok.nes 
„ known <„ activate the )aks-STATs pathway. (See Table below.) Thus, by nsmg 
OAS elements lurked ,o reponer molecules, acr.va.ors of .he Jnks-ST ATs pathway 
can be identified. 
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Liuand 
IFN-a/B 

ifn-£ 

11-10 

IL-6 (Pleioirophic) * 

Il-ll(Pieiotrophic) • 

OnM(Pleiotrophic) 

LlF(Pleiottophic) l) 

CNTF(Pleiotrophic) 

G-CSF(PleiotTophic) 

IL-12(Pleiotrophic) 

IL-2 (lymphocytes) 
LL-4 (lympb myeloid) 
IL-7 (lymphocytes) 
1L-9 (lymphocytes) 

IL-13 (lymphocyte) 

LL-15 

ggj^jarruly 
IL-3 (myeloid) 
IL-5 (myeloid) 
GM-CSF (myeloid) 

Groj^tyiojmoneJ^^ 

GH 

PRL 

EPO 



tvk: Juki iota 
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^eceotoxlymsmeima^ 

PDGF 
CSF-1 
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T ' . 



1.2.3 



■? 

9 

1.3 

9 
') 



1.3 



1.3 



1.3 
1,3 



1,3 
1,3 



1.3 

6 

5 

6 
5 



— ' 

5 

5 



iCpC 



GAS (lRFl>Lys6^IFP.) 



GAS (IRFl>Lys6>IFP) 



1 ^ 



1,3 
1.3 



-IFP »Ly6)(lgH) 



GAS 

GAS (IRF1 

GAS 

GAS 

GAS 

GAS 



GAS (1RF1>1FP»L>6) 

GAS 
GAS 



GAS(B-CAS>IRFl=IFP»Ly6) 



GAS (1RF1) 



13 GAS (not IRF1) 
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,. . < nronu)ter element, which is used in 

To construct a synthetic GAS Guntami.-u pro 

, r- „!,, r, 1 i i P("R based strateuv is 
-he Biological Assays described in Examples 1,-14. a 

r , c c \ 'in omrnoter sequence. The 5 ' primer contains tour 
emploved to generate a G.^b-b * -rO K .o.ue.<-i M 

tunOem copiers of the GAS binding site found in the IRF1 promoter and previously 
d emonstrated to bind STATs upon induction with a range of chines (Rothman et 
al lmmU nitv 1 :45 7-468 (1994)., although other GAS or ISRE elements can be used 
inst ead. The 5' primer also contains , 8bp of sequence complementary to me SV.O 
early promoter sequence and is flanked with an Xhol Site. The sequence of the > 

n 5':OL.UcCiCGAUAl <. .cc>. 

CCCCGA\ATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID 

N0 3 ' The downstream pnmer ,s comp.emen.arv ,0 the SV40 promoter and is 

15 (SEQIDN0.4) 

,-r >■ .norformedusm- the SV40 promoter template present m 
PGR- amplification is performed ubm s ^ r 

.... rvn— b T^- rp^iltine PCR fragment is 
the B-aal:promoterplasmid obtained rrom Cion^h. . - 

di „estld w,th XhoEHmd III and subcloned into BLSK2-. (Stratagene, Sequencing 
Jth forward and reverse primers confirms that the insert contains the following 

20 sequenC£: , rT . r ATTTrCCCGAAATGATTTCCCC 

S-CTCGAGATTTCCCCGAAATCTAGATTTCCLGUAAA 

O^G^GGG.AAATATCTGCGATGTC.AATTAGTCAGCAACGATACT 
CCCGCCCCTAAGTCCGCCCATCCCGCCCCTAACTCCGCCCAGyCCGCCC^ 

TTCTCCGCCCCA . GGCTG ACTAATTTTTTTTATTTATGCAGAGGCCGAGGC 

GCCTAGGCTTTTGCAAAAAGCTT:3' (SEQ ID WW) 

With this GAS promotet element Itrrked to the SV4U promoter, a GAS:SE. .. - 

a u»ro the renorter molecule is a secreted 
reporter construct is next engineered. Here, the reponer 

.ccip- Plearlv however, any reporter molecule can be 
alkaline phosphatase, or SEAr. Uteany, uu 

ci^nthprFv-imoies Well known reporter 
instead of SEAP, in this or in any of the other Examples. 

that can be used instead ofStAr inciuue cu.o.-nv 



»0 



.cclvl.ransferasc (CAT,. luCeraae. alkalmc p,u,»pha,uaa. . , - 

.Wescen, protem (GFP). or any prote.n detectabie by an anubody 

- , r-\S-^V-K) promoter element ib 

The above sequence contirmeu S yuJ«.u. GAb - 

1 1 tv^m rinntech usiniz Hindu L ana 
subclone* ,nto the pSEAP-Promoter vector ob.amed hum Clom. hu 

Xho, effecuveiv rep,aci„ g .he SV40 promoter wM, the amphhed OAS.SV4 
r mol e- -.™n. -o create the GAS-SEAP vector. However, thts vector does no, 
piotnotc. w.emem, .. nre ferred for mammalian 

•r, r^ictt-mce ^ene and therefore, is not preit_rreu iu 
contain a neomycin resistance = enc 

expression systems. expressing the GAS- 

Thus, in order to gencrau ma a 

crip reoorter the GAS-SEAP cassette i* ic.»— u 

; J xo tI , 'and inserted ,n,o a baohbone vector contain,,, the neomycm res.stance 
e ach as pGPP, (Contech). u S ,n 3 these reaction sttes ,n the muhtpie c,omn S 
,e, to create the G AS-SEAP^eo vector. Once this vector ,s — - 

,h„n he used as a reporter molecule for GAb binain 0 
mammalian cells, this vector can then be usee P 

as described in Examples 13-14. 

t nqn he made usin« the above description and replacing GAS 
Other constructs can be male usin = 

with a different promoter sequence. For example, 

co „,n,n,„ S NPK-B and PGR promoter sciences are desenbed ,n ^ ^ 

16 . However, many other promoters can be sabshtn.ed ustng the 

,„ lh ese E.amp.es. Por msrance, SRE, IL-2, NT AT, or Osreoca.cm promote 

, m .. tior( .a GAS/NF-KB/EGR, GAS/NF-KB, 
substituted, alone or in combination J 

2'NPAT, or NF-K.B/GAS). Sim,,*, other ce„ hnes can be used to ,e, report 
construe, acr.v.ty, such as HELA (ep.thehai,. HUVEC (endorhehai), Reh <B-ceM>, 
Saos-2 (osteoblast), HUVAC (aortic), or Card.omyocyte. 

^^Ju^T^. acttvtty by ,den„,y,n s factors, 

and detenrn.n.ng whether supemate con,a,nin g a poiypepr.de of the invention 

t n, T rA\ activitv is assessed using the 
prebferates and or d.fferenUates T-cells^ T-ce, a , ^ 

GAS.SEAPNeo const™, prodnced ,n Exantpie U. Thus, ctca 

, ,u:i;tv tn activate the Jaks-STATb signal uan^»on r w... . 
activitv indicate the ability to activ a 

. i c lnrkat T-cells (ATCC Accession No. I IB- 1 

The T-cell used in this assay is Jurkat 1 eeus <■ 
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. - r . - - -> , n .i % i n it_4 rcMs i -\TCC 
although Molt-3 cells ,ATCC Accession No. LRL-i 

rR , . cc n s C an also be used. 
Accession No. Ut— u ^ -pr .„, , n order to generate 
Jurkat T-cells are lymphoblastic t. D-*- ihi ..... - 

stable eel! hnes. approbate,, 2 ^ cel.s are 

• nURlE-C (Life Technologies)(transtection procedure 
S SE-VP neo vector using DMK.lt Iluc 

- A nc ,rr needed to a densitv ot approximately 
described below). The transtected cells are seeded 

, , -«cfint to 1 m"- ml aenticin selected. 
20.000 cells per well and translectants resistant m _ 

i i „ n H then tested for their response to iner.asin^ 
Resistant colonies are expanded and then 

, M tup Hose response or a selttieu uunt 
concentrations of interferon gamma. I he dose p 

10 demonstrated. for 75 weUs 

Specifically, the following protocol will yield 

^ .ith^r scaled up or performed in multiple to 

contamino 200 ul of cells. Thus, it is either scaled up, P 

le sufTtc.en, ce.ls for multiple « - P- — <-£ — - 

>h io/Pen Strep Combine 2.5 mis of OPTI-MEM (Lite 
RPMI a .0% serum w,.b 1 ,P mS ^ ^ ^ 

,5 Technologies) with 10 uuofplasm.d DNA r „ rl5 4 5 m i„s 

, -nvlRIF Card incubate at room temperature for mtns. 
con,ain.n S ,0 ul o, DMR1E-C and a. ^ the reon.red 

During the incubation penod, count cell con 
, f " ( t q7 per tra nsfection). and resuspend in OPTI-MEM to a final 
number of cells (10 per tran , OPTI-MEM to T25 

fuvrelk/ml Then add lml of 1 x 10 cells in urn 
concentration of 10 celis.mi. m<= opvil 

c rfor6hrs After the incubation, add 10 ml ot KfMi 
flask and incubate at 37 degrees C tor 6 hrs. Ait 
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+ 1 5% serum 



TL^OAS-SEAP suable reporter tines are ma.nta.ned m RPMI * >«* 

ii«/ Pen-Strep These cells are treated with 
serum, 1 mg/ml Genticin, and 1 Pen Strep. polvpeptl des of 

supernatants containing polypeptides of the invention and o, . .. . 

, I Kv the nrotocol desenbed in Example 1 1 ■ 
,5 the invention as produeed be the protoc ^ 

Op the dav of treatment w„h the supernatant, the cells 

res uspe!dcd in fresh RPMI - .» «™» » ' -* "* " °". ' " 

timber of cells reared red, depend on the number 

scrKned For one 96 eve,, plate, approximately ,0 miUton ce„s (for 10pla.es. 

30 million cells) are required. 



t ,^ n i.^ t,-, di^nense the cells 
Transfer rt* cells «, a tr.anaular reservoir not... ,n or.... ... - r 

i i- . i t\n nnn relh per well), 
no.) ul of cells into each well (thcrclore aud.na . " 

, ft er a„ .he platea have been seeded. 50 „ of .he supernatants are transler red 

fro. % ,=,! pla.e — » -P" *- ~» ^ ^ 
C hanne, p.peue. ,n addnion. a dose of eao s enous interferon S a mm a ,,^.*OM 
, s aOded .o weds H,. H.O. and H 1 1 .o serve as addihona, posu.ve controls .or 

assa y- t1 f . j „,; t u cMnernatants are placed 

ri , ,.. r .«; r ; rt i7 jurkat cells treated v^im sapenmLan 

The % well dishess cunidina^ ja!NU 
m an ,„cuba,o, for « hrs <note. .h,s ,,n,e ,s varinb.e between 4S-7a hrs). 3, « 

ples from each wed are .hen .referred .o an opa q ue 96 wed plate t,s,„ g a - 
JL p,pe>, The opaone plates — * covered serene cover. - 

n mKF^P assavs are performed according to Example i . 
smrert at -?0 decrees C until ShaAF assavs, aic h 

The plates _ containing .he renra.n.n, .rea.ed ceUs are placed ar a decrees and se„e 
as a source of ntatenal for repeal .he assay on a spec.f.c wed , desired 

As a positive contro,. ,00 Unit/nt, .n.erferon gantntn can be used wh, h ,s 

, ,, b.rkat T cells Over 30 fold induction is typically observed .n the 
known to activate J urkat i ceiib. w 

positive contro, weUs. „,,„, as well as. 

The above protocol ma> be used m im- g 
stable transfected cells, which would be apparent to those of s.h.11 in the art. 
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V 

, • a> tn .ssess mveloid activity by determining 
The following protocol is used to assess mve 

«i; onrps and/or differentiates myeloid cells, 
t *• i^- n f th,' pvention prolilerates anu/ui un 
whether polypeptides of the mventic p orn(1llce d in 

„ ■ . -c^ssedusin" the GAS/SEAP/TSeo construct produced in 

Myeloid ee l activity is assessed usin-, 

' cFAPnctivitv indicate the ability to activate 

Example 12. Thus, factors that increase SEAP activity inc 

hxampie i_. mve loid cell used in this assay ,s 

the Jaks-STATS signal transduction pathway. The myeloid 

■ -rr i ut fiO or KG1 can be used. 
T937 a pre-monocyte cell line, although TF-1 , HL6U, 

' " ^ tra nsient,y transfect C937 cells with the GASSEAPNeo construct 
pr0 duced m Example 1 2, a DEAE-Dextran method (Kharbanda e, a 4 

. v ,t harvest ?\10e y U937 cells and 
• v^sQ "V^n ) is used. First, nar\ est *.\ iwc 

Growth & Differentiation, is 



pp\n w-,40 medium containing 

, ,h PBS The \ cells arc usually grown in «vP. < 4 - 

wash with PBS. Ih-L - fcoc.sunnlemented with 1W) units, ml 

l0% h eat-inacuvated fcul bovine serum (FBS) >uppU.mc 

; >;uin -ind 100 mu ml streptomycin. _ . 

- celte ,„ , m , of 20 n,M Tns-HC, < P H 7.4, buffer coming 

n * ma/ml DEAE-Dextran. S ug GAS-bt^r- p 

"cM: uM N-a 2 HP0 4 ,H 2 0. , mM M S C> 2 , an, 675 uM CO. « ^ - 

decrees C tor 45 min. , . 

.1 th RPMI 1640 medium containing 10% FBS and tnen 
Wash the cells with RPMI u» 

, - .pphiP -u "7 decrees C rot j>o nr. 
e „ din to ml complete medium and incubate. „ 

ies.Uopt.it. . arnwino the cells in -+0v 

tv, rA<; q F a P W7 stable cells are obtained by gro B 

The GAS-SEAP, L one tQ tw0 

ug/ml G418. The G418-free medium is used tor routine 
& • .inn „o 'ml G41 8 for couple of passages, 

months, the cells should be re-grown in 400 ug. ml G 

1 in rr\W (this is enouuh for ten yo-weu 
These cells are tested by harvesting 1x10 cells (this is 

„ -APRS Suspend the cells in 200 ml above desenbed 
pla tes assay) and wash with PBS. Suspen ^ ^ r ^ ^ 

.rowth medium, with a final density of «10 cells, ml. 

^ 96-well plate (or Ixltf « ^ protocol descnbed m Example 

Ad d 50 ul of the supe^ata r ared ^ ^ ^ 

! ! . Incubate at 37 degrees C for 48 to 72 nr. A P 
mt erferon gamma can be used wh.ch is known to ac vat 
mduction is typically observed m the positive control well . SEAP V 
supernatant according to the protocol described in Example . , - 

^Tvhen cells undergo differentiation and proliferation, a group of genes are 

^ . . fW si^al transduction pathways. One of these genes, 

activated througn many «n. s tissues and cell types 

EGR1 (early growth response gene 1 M ind ucUon. Using the 

up0 n activation. The promoter of EGR1 es ^ 
EGR1 promoter linked to reporter molecules, activation 

Particularly, the following protocol ,s used to assess neuronal a 
„ r PCP cells (rat phenoehromoeytoma cells) are known to prohterate anao 
ill lines. PC 1 _ cells (rat p frerradecanoyl 
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ce! 



differentiate by activation w 



ith a number of mitogens, such as TPA (tetradecanoyl 



i rrt i growth tactor). 

> >rp iiu-ve •M-owth tactor), and bUI Kpit- = 

phorbol acetate). .,CjMnt.%v. = rc 

... ,,-. R , . pr , ssion * activated during this treatment. Thus. b> stabl, 

lhc tUR1 ^ P ~ , v BOB promoter linked to SEAP 

transfectmg PC 12 cells with a construct — n,., a.. - 1 

on ~> rolls can be assessed, 
renorter, activation ot PL L- cms> ^an 

■ The EGR SEAP repener consrmic, can be assembled by .he haUowmg 

„, ,,at to -IX Sakamoto K et ah, Oncogene 
protocol. The EGR.l promoter sequence (-boa to 1)<- 

6*67*71 (.».» =an be PCR amplified from human genomic DNA us,n = 

following primers: rr cCGC -3' (SEQ ID NO*) 

v GCGCTCGAGGGATGACAGCGA i AGAACC C 3 a - - 

5' GCGAAGCTTCGCGACTCCCCGGATCGGCCTC3- ,SLQ ID 

Usrr, the GAS:SEAP7Neo vector produced in Example .2. EGR, amplified 

Product eanlhen ho inse^ed into this eecror. 

us ,ng restnetton enzymes Xhol/Hindlll, removing the GAS.SV40 

' 5 ^ To prepare 00 we,p,a,es for oe„ culture, two m,s o f a coating somfion (D30 
ddutton of cohagen type ■ (Upstate Biotech Inc. C-0S-U3, in 30% el ano « r 

-a i of the 96-well plate, anu 

sterilized)) is added per one 10 cm plate or dO ml per well 

allowed to air dry for 2 hr. 
on PCP cells are routinely grown in mem 

comamma ,0% horse serum ( 1RH BIOSCIENCES. Car. » U440-7SP,. b,, eat- 

, F ™, sl ™|emented with 100 units/ml penicillin and 

J ^ b ° Vme : ; , nssue culture dts, One to four 

,00 ug ml streptomycin on a pre r by s „ apmg and 

done every three to tour days. Cell, arc remo 

7S resuspended with pipetting up and down for more than 1 > times. 

2^ resuspenucu ^ ^ nofectamine 

t fa, t the EGRa SEA-P/Neo construct into PC 12 using me up 
Trans tect the lur. jl- " . 

i ,i fgR-SE VP PC 1 2 stable cells are obtained bv 

protocol described in Example 11. EGR bhaVr pH for routine 

U the cells in 300 ug ml G418. The G41S-free medium is used . for uu e 

TO for couple of passages. 

, 1 n cm nlate with ce s around . 0 to oU o 

To assav for neuronal activity, a 1 0 cm plate 

^ old medium Wash the cells once with PBb 
confluent is screened by removing the old medium. 
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i ... , e „. nn medium (RPMI-Ki4U 
, Ph osphutc buttered saUncu Then ^ the ce.ls m to, 

ind ,,sn/,,FBSwiih antibiotics) ovemisht. 

containing 1% no„c - - - vvith PB S. Scrape 

The next morning, remove the medium anu ^- - 
offthe celb from „,e plare, -pen, tfie cells rvell m : m, - -™ — ^ 
L cell number and add more low sen.ni medium to reach final cell densrtv 

cells/ml. 0 f96-well plate (equivalent to 

Add 200 ulofthe cell suspension to each well ^ 

S , rr ^dd 50 ul supernatant produced by Example 1 1 , 370C tor 48 to 7. 
i v i fO re s/well). Add 5ti ui = u H cl " r .. , ,„> ppn 

L xlu , , -it- prp eeiis through hUK 

3n md a growth factor known to aca . at. f - 

hr. As a pumuv. w - over fifty-fold 

can be used, such as 50 ng/u, of Neuronal Growth Factor G 

supernatant according to Example 17. 

^^^^--^-^^ factor activated by a wide 

NF-KB (Nuclear Factor KB) is a P 

• r ,.nK including the inflammatory cytokines 1L-1 and 1 N r , 
variety of agents including thrombin, 

^ ^vnression of certain viral gene yiw^ 
and be expressron ^ ^ contro , of 

regulates the expression of genes rnvoi development, 
apoptosrs (NT- KB appears to snreld cells from apop.os.s), B and T cell 
1 vira , and antrmrcrobra, responses, and multiple stress^ „ , 

- — ^ ^ ^ o ^ and degraded, 

■u . ^ q , However upon stimulation, I- KB is pnospi . 
(Inhibitor KB). However, upui trnn . rn Dtion of taraet 

■ vp K"R to shuttle to the nucleus, thereby activating transcription „ 
causing NF- KB to shuttle G M-CSF, lCAM-1 and 

.,u-.t*.H bv NT- KB include 1L-2, IL-o. u.vi »~o 
aenes. Target genes activated by >r 

» 

class 1 MHC of stimuli, reporter 

Due „ Us cenrra, role and abrlr, to resP nd o , _ 

constrU crs u„l,,ng fine NT-1CB P—^^ be use ,l in 

pro duced ,n Example 1 1 Acrrearors or ^ , ^ ■ q _ ^ 

CArPYimn e inhibitors o i .^r 
treating diseases. For example, inn rheu matoid 

, „i to the acute or chronic activation of NF-KB, such 
diseases related to the aeaic 
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arthritis. 



■ th , \F-K-B promoter clement, a PCP- based 

To a v«u» con, g - ^ of t „e NF- 

,„v is emoloved. The upstream primer con 

^ binding sue (GGGGAC FT ^ sequen ce. and ts flanked 

complementary to the 3 end of the 4 J . 



with an Xhol site: CTTTC CCOGGGACTTTCCGGGGACTTTCC 
^•r.rCiGCCTCGAUGUGAL 

^ TrrTrCCMCTCAATTAG:3- (SEQ ID NO:9) 
GGGACTTTCCATCCTGCLATC promoter 

The downstream pnmer is complementary to the , 



and is tlanxeu will. « rrr ,,,,- r . v (S EQ ID NO:4) 

5 :GCGGCAAGCTT1 . the sv40 promoter template present in 

PCR amplication ts performer, asm *. S P ^ ^ ^ 

thc pB-ga.tpromo.er plasmid obtained from 

diges ied w,m X h o, and H,nd „, and ^^^J^ the folloM n S 
Syncing wtth the T7 and T3 prtmers eonttrms the 

15 sequence: 

rr-rr aptTTCCGGGGACTTTCCGGGAC 

-TCGA^GGAC^ 
mCCATCTGCCATCTCAATTAGTCAaCAA ccATG 

CGCCCAXCCCGCGCCTA^^ 
2 „ GCTGACT.^TTTTTTTTATTTATGCAa MCTTTTGC 
AGCTATTCCAGAAGTAGTGAGGAGGCT , 

AAAAAGCTT:3' (SEQ ID NO: 10) 

Ne rt replaee the SVaO mtntma, promoter element present at the pSEA«- 
' , ,C.ont=ch, wtth this NF-KB.SV40 fragment using Xho, and 
25 promoter plasm.d «C on, „ ^ ^ gme , anJ 

Hindlll. However, mis vector uo-sn 

before, is no, preferred for mammalian «**™^> NF K B SV l- SKA" 
ta order ,„ generate stable mammalian eel, lines, <^ 

vt K R SE AP vector asing restriction e . 
cassette is removed from the above NF-KB p anic u,arly, 

30 Sail and No,,, and inserted into a vector c^~^» ^ the 

the NT .KB,SV40,SE.XP cassette was inserten m 0 P G 

GFP ge „e. after restnetmg pGFP-1 with Sail and Notl. 



U'.' 



ce NF-KB.SV-HJ-SEAP 



j . * .ui.i r,trL-Mt '['-rolls arc 
> Neo vector is created, stabiv. ^ - 

. , .... lin ., l0 the protocol described tn Example I j. bmularl. . 

created and maintained accordm, „ 1 also described 

,h • method for a«avin« supernatants with tnese su,b>. - 

the metnoo ,01 a.. . _ is addcJ t0 

\s a oositive control, exogenous TNF alpha ( J. 1,1, 
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ExarnphL^^ P 16 SE^P 

TT r the asS avs described m Examples Ij-16, bhAT 

Ac a reporter molecule tor trie assays u 

AS"i~p . f/ ~ . np lorn according to the 

, t -Iv PHn«;nho-l' u ht kit (Cat. ai - 

ac ,;v;tv is assayed using the Tropix Phospho ... 

' ' " ' , , r , The Tropix Phospho-light KU supplies me Duu.o.., 

following general procedure. The 1 ropix r 

Ac S av and Reaction Buffers used below. . 
Y ' t u thP 1 5k Dilution Buffer and dispense 1> ul of 2ox 

Pnme a dispenser with the 2,x Dili ^ ^ 

dll ution buffer mto Optiplates contamm . u U p ^ 
a plastic sealer and incubate at 6, degree C for ,0 mm. 

avoid uneven heating. ^ ^ £mpty the dispenser 

Cool the samples to room temper 

• u tV ,„ Assav Buffer Add 50 ml Assay Butter and incubate 
and prime with the Assay Butter. Reactlo n Buffer (see the 

tem perature 5 mm. Empty the dispenser and prime with the Re B 

> ah t SO ul Reaction Buffer and incubate at room temperature for _0 
table below). Add 50 u. React ^ dependent , and lt 

— ^ "I Z ZZ on Uimmometer. one should treat 5 plates at 

takes about 10 minutes to read 3 p.ates 

each dm. and sum ,he second * 10 minutes later. 

Read the relative light unit in the lummometer. Set Hl- 

lhe resuhs. .am ,ncrea S e in chemi.uminescence mdrca.es reporter acrrct. 
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p.^tinn Rufter Formula tioni 

Rxn buffer diluent 



jjlates 



2 ot 

u 

12 
13 
14 
15 
16 



(ml) 



(ml) 



60 

65 

70 

75 

SO 

85 

90 



j> 

3.25 

3.5 

3.75 

1 

-r 

4.25 
4.5 



17 
i S 

L J 

20 
21 

23 
24 
25 
26 



77 



30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



42 

43 

44 

45 

46 

47 

48 

49 

50 



95 

100 
105 

1 1 0 

115 

120 

125 

130 

135 

140 

145 

1 SO 

155 



4 



1 60 
165 
170 
175 
ISO 
185 
190 
195 
200 
205 
210 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 



6 

6.25 

6.5 

6." 7 5 

"7 

i 

7.25 
7.5 

7.75 
8 

8.25 

8.5 

8.75 

9 

9.25 
9.5 
9.75 
10 

10.25 

10.5 

10.75 

11 

11.25 
11.5 
11.75 
12 

12.25 
12.5 
12.75 
13 




a vi mhrane Permeability 

c ma „ MoleculeConcenti^^ TT-nula- '-vels of small 

^^^^^ r:::*- — 

—.es. sue, » Ccram, ^ ^ » «-a >V supers 

pot en,U, These anions „ r* ^ ^ follwins prot oco, 

wteh bind » receptors o. a part cular ^ „ de ree t changes 

describes an assay for calcium, th.s protocol can . 



- , . . Itv . ..tu^t- .-nrill molecule which is 
in potassium, sodium. pH. membrane potenuai. o, an* oM, 

detectable by a fluorescent probe. 

,-, .. tm ,,n n » Plate Reader ("FLIPR ) to 

The following assay uses nuoiomei.K. „»- = in s - - 

meas ure chunaes in fluorescent mofccuk, (Modular Probes, rha, bind -all 

5 denies. Clear,,, an, foreseen, nro.ecnle oe.ecnn, a snral, module can - 

.„nr molecule fluo-4 (Molecular Probes, Inc.; catalog 
instead of the calcium fluorescent molecule, tiuu 

no F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20.000 cells/well .„ a Co-star 

.. , , - r , clcar bot tom The plate is incubated in a CO: incubator for 
black 46-well piate with v-icur douciu. f ^ ^ ^ 

., H Vn tirnpe; j p Biotek washer Willi iUU ui o. 

10 ?0 hours. The adherent cells are wa.hcu.wot.m^.n 

, c i c . ,h nni Vivin" 100 ul of buffer after the tinal wash. 
HBSS (Hank's Balanced Salt Solution) lcavin 0 - 

* stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO 
load the cells with fluo-4 , 50 ul of 12 u,m> fluo-4 is added to each well. The P late 

15 times in the Biotek washer with HBSS leaving 100 

For non-adherent cells, the cells are spun down from culture media. Cells are 

. i _„:„ n i h,kp 4 ul nf 1 me/ml 

re-suspended to 2-5xlO ft cells/ml with HBSS in a, u-micom^^. 4 a.- . 

v! nuso is added to each ml of cell suspension. 
fluo-4 solution in 10% pluronic acid DMSO is aduea 

, , 4 •„ n T7 decrees C water bath for 30-60 min. The cells are 
The tube is then placed in a 37 degrees i_ wa 

■ u HR « resusnended to lxlO 6 cells/ml, and dispensed into a 
20 washed twice with HBSS, resuspenaea to 

, .. .„ TFcDia-iscentrifueedatlOOOrpmtbrDmm. The plate is 

microplate, luuui/weu. The p.a« .stw ^ 

• r, i rpUWash with 200 ul. followed by an aspiration step to 
then washed once in Denley CellW asn mu 

100 ul final volume. 

v, „ rnntiirs a fluorescent molecule, sucn as 
For a non-cell based assay, each wen contains 
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u a wpII ind a chanae in fluorescence is 

fluo-4 . The supernatant is added to the well, ana cn s 



detected ^ ^ ^ of mtrace llular calcium, the FLIPR is set for the 

foUowme parameters: (I) System gam is 300-800 mW; (2) Exposure time is 0.4 

F , lnn is F n- (4) Excitation is 488 nm; (5) Emission is >.0 nm. 
second; (3) Camera r stop is f -, 

- c , HlirinnisSOul Increased emission at 530 nm indicates an 
30 and (6) Sample addition is DO ul. mc : r „ ac ,u u ln, 

.. . .linapvent which has resulted in an increase in die m^ac. 

extracellular signaling event - 



Ca~~ concentration. 



kinase Activity 

. ^ rs-„ ,c / PTk' \ represent a diverse group ot 

The Protein I vrosine kinases ( P 1 M represent a 

5 ^ and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) .roup are receptors for a range of mitotic and metabolic growth 

■ i D nrp rrp FGF N'GF HGF and Insulin receptor sub tami lies, 
factors including the PDGF, FGF, hGf, Mur, nvj 

f ™;n- nf RPTKs for which the corresponding hgand is 
In addition there are a large family ot Rr ls.s ror w 

... . , . cr-rrptfri cm nil nroteins. but aiso 
unknown. Ligands for RPTKs include mainly secrete I 

10 membrane-bound and extracellular mam-; pro.ems. 

Privation of RPTK by ligands involves Hgand-media.ed recep.or 
dimension, resulting ,„ .ransphosphoryla.ion of .he recep.or subum.s and activation 
of the cvtoplasmic tyrosine kinases. The cytoplasmic tyrostne kinases include 
recep.or associated .yrosine kinases of.be srcfamrly (e.g., sre, yes. Ick, lyn tear) and 
15 non-receptor linked and cytosolic pro.etn tyrosine kinases, such as the Jak family, 

members of which mediate signal transduction tngge.ed by the cytokine superfamily 
of receptors (e.g.. the [merleukins, interferons. GM-CSF, and Lepun). 

Because of the wide range of known factors capable of stimulating tyrosine 
kmase activity, .he identiftcation of novel human secre.ed proteins capable of 
20 ac.iva.mg .vrosine kinase signal transduction pathways are of interest. Therefore, .he 
following protocol is designed to iden.ify .hose novel human secre.ed proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed targe, cells , e.g.. prtmary keralinocvtes) a. a density of approximately 

oa t nnrodvTK Silent Screen Pla.es purchased trom 
as 000 cells per well m a So wen Loproaj e. 

,5 Nalge Nunc (Naperville. ,L, The plates are s.enlized w„b .wo 30 minu.e nnscs w„h 
,00% e,hanol. nnsed with water and dried overnight. Some plates are ooa.ed tor . 
with 100 ml of cell culture grade type 1 collagen (50 mg'ml>, gelatin (2%) or 
polvlvsme ,50 mg u,», all of which can be purchased from Sigma Chemicals (St. 
Louis MO) or ,0% Matngel purchased from Beeron Dickinson (Bedford.MA,. or 
30 calf serum, nnsed w„h PBS and stored a, 4 degree C. Cel. growth on these pla.es ,s 
assaved bv seeding 5,000 cells, we,, in growth medium and indirect quantitation of 
cel. number through use of alamarBlue as described by .be manufacturer Alomar 
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,o i, r r.-,!.-pn plate covers =307 1 trom 

Biosciences. Inc. (Sacramento. L A, alter 4, hr. . a 

i t , rnwr the Loorodvne Silent bLixai 
Becton Dickinson (Bedford.MA) are used to luvut the Lop . 

in „ . ,,.„-., n i., t - -.n also be used in some proliferation 
Plates. Falcon Microtest III ceil ciuou. p.-t~ — - 

eXPenmeiltS ' t M3 1 cells are seeded onto the nylon membranes of 

To prepare extracts, A4j 1 cells are sc 

Lop . od ,„ e pu.es (2 0.000,20»mbweu) and cuhured ovem.gh. in comp,e,= medn 

m nutes Intent wHo EO F (SOng-mO or * u, of the aupema.an. pro uce ,n 

, , nn ml nf extraction butler (l-du m->i 

, , 1 ,i ™»H;rm 'V'-^s removed ana 100 ml oi ex 

Example 11. the medium a-s r.m v.^yru 2 mM 

. . . , , . n , ,o/ Triton X-100. 0.1% SOb, - mi\i ->a^N o ., 
HFPES dH 7.5, O.lO M NaCl, 1 "> mton .x , 

■ u ^itor^ii 1836170) obtained trom 
Na4 P207 and a cocktail of protease inhibitors (# Iojo /u; 

,-c rv, ,s added to each well and the plate is 
Rnehenn-er Mannheim (Indianapolis. EN ) is added to 

Boehenn = er . g then placed m a 

shaken on a rotating shaker for s minutes at 4 degrees C. P 

IL transfer mamfo.d and -he extract fdrered -ugh *. 0.45 mm — 
bott oms of each wed us.ng house vacuum Ex.racts are ^ 
ca.CVassav p>a,e in me honour of the vacuum man.fo.d anr, 
; ce To oh.a.n extracts Canfied by oentnR.gauon, rhe conten, of each ve„ 
„, solub aiza,ion for 5 nunu.es, is removed and centnmged for .0 nr.no.es 

mtt hods of de.ec.ng txaosme Wnase ac.,v,. y are known, one method , desor.hed 

j« s in of the cell division kinase cdc2-pa4) and 
PSKHcon-espondmgtoam.noae.ds6-0ot.hec . u p st „. es f„ 

PSK2 ( con-espo„d,ng to am.no ae.ds I - , 7 of gas.™,. Both pept.des are sahsf.es 
. t a„„e of .vrosine ,.nases and arc avaUablc from Boehnnget Mannhe.m. 

The .vrosme k.nase rcac.on is se, up b» add.ng .he fol.ow.ng component 
order hits., add ,0a, of 5u\, B,o„n,a,d Pept.de. .hen .On, ATP Mg 2 -(anuM 
\TP'tOmM MeCb ). then 1 Oul of 5x Assay Buffer (40mM imidazole hydrochloride, 
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pH - , 40 mM beu-ulycerophosph.ue. ln,M ,o - - '= ' - 

0.5 nig ml BSA), thai „ui o ^ ^ C f C r 2 mm. Initial 

. nI - , cnti v and nreincubate the reaction mix a, * " ■ 

The tyrosine kinase assay reaction is then terminated by 
120mm EDTA and place the reactions on ice 0 f reaction 

Tyrosine kinase activity is determined by transferrin q 
' ■ t ;ter date (\1TP) module and incubating at 3 7 degrees C tor _U 

m.xture to a microtiter plate l,vi in 

,. , . . q/; , v ,.n nlate to associate vutn tnc 

. ... T w, s ,il 0 w, the streptavadin coated 96 vw. put 

" " ' 7 ", le wash the MTP module with 300ul/well of PBS tour tunc, 
biotmylated peptide. W ash - ^ 
Next add 75 ul of anti-phospotyrosme antibody c ju 
pero ,idase ( anti-P-T^-POD(0,u/ml)) to each well and incubate B 

one hour. Wash the well as above. , Rnehrin o e r Mannheim) and 

Ne * add lOOul of peroxidase substrate ^ 
mcubate at room te mperature for at leas, ^ ^ 
— of the sample at 40, am b, « ^ ^ ^ of 

peroxidase activity is quantitated using an ELISA 
tyrosine kinase activity. 

+ c^onino A.ssav Identifying 
3 ExMlEleiOLHisllJ^^ 

FJM£fih<^^ , aliment >o the assav of protein tyrosine 

^ a potential alternative and/or compliment to th . 

• r- ,„ 10 in assav which detects activation 

, 5 used. For examples desenbe phosp horylauor, of other 

, rt .i.,*;^n «f t^e Erk-1 and Erk-z Kinase, 
phospnorvlaawn ~i .»e c fMEK), MEK kinase, 

n r rw MAP Vlap kinase kinase uvicryj, 
mol ecu,es. as ^ ^ ' ^ Janus . „ well as any orber 
S,c. Muscle specfc Vuuase (MuSKK *. ^ ^ ^ ^ fey 

p'-« p-p— p ^ lh : ; lhe following 

30 subs,u.ur,„ g rbese mo,ecu,es for ^ ^ of . 96 . lve „ ELISA 

pla ,e whh 0..m. of pro.em G <lu 8 m., for 2 * « rerup. 
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. p< v pus f or i hr ;ti RT. The protein G 

then rimed with PBS and blocked with v> „ Bb.A I Bb U. 

i ,i ..nnhndu's ( i<>0nu well) auainst 

, .u ,.. ale d with 2 commercial monoclonal antibodies ( . 0 

plates a,. ^,^,^1. (To detect other molecules. 

Erk-land Erk-2 ( 1 hr ut RT) panta Cru, B.U~ 

thls 5lep can easily be modified by substituting a monoclonal antibody detecting an, 
tni ^ lLF , , - ■ , c , v uh PRS the plates are stored at 

of the above described molecules.) Alter j 

.1 Hp^r^es C until use. , 
* M3, ««. m seeded « *>.0«V«U in a *-«.. Loprodyne r,Ue^« - 

cull ured ove mg h, ,„ grow,, ntedtun, The cel.s are then 

,i rrr: ' Ana/well) or 50 ul or trie 
nvrFvn ind then treated with Eul long --'v -- - 
basal medium I.DMEM) and men 8o]ll bilized 

• • c mn ie 1 1 for 5-20 minutes, rne ecus aie -ru... -j 

supematants obtained m Example tor -> 

-,nd extracts filtered directly into the assay plate. 

and extracts nnsed As 

After mcubation with the extract tor hr at RT, o 
a positive control, a commercial preparation of MAP kinase (lOng/wel 1 is used m 

a of A43 1 extract. Plates are then treated with a commercial polyclonal (ra bu) 
^ which specifically recogni.es the phosphorated = ^ 
Erk- 1 and Erk-2 kinases ( 1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then q uantitated by success 
Lbations Wlth Europium-streptavrdm and Europium = ^l_ d 
r ea*ent in the Wallac DELF1A instrument (time-resolved fluorescence), 
fluorescent signal over background indicates a phosphorylation. 
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J^orrejilii! *- " ... , r ir .ii v id"ai natients presenting with a 

RNA isolated from entire tannhes or mdiMd^a. r a . 

L. RNA -p.es us,„ g pro.ocoU know, in the an. (See. Sambrook.) The cDi 

. , fnr PCR emplovmg pnmers surrounding region, u. ime.es. 
is then used as a template tor PCR, emplo „ ^ 

• c F n,n\O X Suaaested PCR conditions consist of -O cycles a 

m SEQ ID NO.X. . _ Q seconds at 70 degrees Cf 

30 seconds; 60-120 seconds at d2->8 decrees u 

usm5 buff, soha.tons desenbed ,n S« « ^ZZ Z* ««, T4 

PCR products are then sequenced ustng pnmers labeled - 

pofv.udeoude kinase, employtng Se q u,Therm Potymeruse. (Eptcentre 



0 



• . . \ ... . i^t.vrn i pet I and 
The inuon-cxon borders of selected cxons.ii.a.MJu... 

Technologic), lheuuron th , rcsuUs PC R products harboring 

, .1. . 7P( i to contirm the reruns, r^ivt- 
genomic PCR products unaUz.u ~ - ^ ^ 

suspec tcd mutations is then cloned and sequenced lo va„u- ■ - 

Se4UenCing ' . , , • tQ j tailed vectors as described in Holton et aU 

PCR products is cloned into 1 -tailed vec , 
. p a . ch uvHS6(199l)andse q uencedwithT^olymerase(Lnited 

Nucleic Acids Research, riuals are iden t,fied bv mutations not present in 

States Biochemical). Affected individuals are identit . 

unaffected individuals. determining 

Genome reamangen^ls are atso observed * . -.hoc. 0, 

Radons ,n a W co.espond.ng to a po.ynuCeol.de. Genomic clones ^ 

/ „ le - are nick-translated with d.goxrgenindeoxy-und.ne = ■ 
according .o Example . are ^ = , 

.nphosphare (Boehnnger Manheim). and FISH perform 

ni.rwllMI] Hybridization with the Ubelea prooc 
aU Methods Cell Btol. for specific Hybridization to the 

earned out using a vast excess of human cot 

rnrresoonding aenomic locus. 

P ~ , ^t-iped with 4.6-diamino-2-phenylidole and 

Chromosomes are countermined 

fr r hnnds Ahsnea images 1 ul 

reprise manning are obtained usni 0 f 

7 VT, in combination with a cooied charge-conpled device camera 
Bratdeboro VT, m comhin ^ ^ „ 

20 (Photonics, Tucson, AZ and van ^ ^ 

a,, Genet. An... Tech. AppU 8. o (199 W - ■ te IS ee Graphica, 

i <■ „ t ;nmi length measurements a^e pci luhh 
chro mosomal Pactional ^ Chro— alterations of 

Program System. (Inovision Corporation, Uon5> and 

• hvhnd.zed bv the probe are identified a, insertions, 
the genomic region hybridized by t p ,. tic marker for an associated 

., r p used as a diagnostic manner lui a 
translocations. These alterations are used 
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aisease. 



0 



W**&** mtemi0 „ ca „ be deIK< ed ,n a bioiogica, samp.e. 

A P °' yPeP I U, of*. ^ " ^ * 

and i fan increased or decreasea n „ me rous and thus, 

, ™ Methods of detection are numerous, ai 
is a marker for a particular phenotype. Methods 



■ ...,„ rnoditv the following assay to fit their 

it is understood that one skilled m the ai l lj oa... - 

particular needs. 

..... san ,. v .; c b ELISAs are used to detect polypeptides in a 
hor example, autiDe>uv-sa.i^\- .eu i_ . 

• , i \\Mk of •) microtiter plate are coated with 
sample, preferably a biological sample. V\ ells ot a m.crot p 

specI nc antibodies, at a final concentration of 0.2 to 10 u,ml. The antibodies are 
other monoclonal or polyclonal and arc produced by the method desenbed m 
Example 10. The wells are blocked so that non-specific binding of the polypeptide * 

the well is reduced. 

nl .i fnr i hours at RT with a sample 

The coated wells are men incubated toi - - - 

^c^u^ ( '. ( mnip ^hnuKl be used 
containing the polypeptide. Preferably, sena, duuuons o. ^ w,.^ - 

u .-n -h„,l three times with deionized or distilled 
to validate results. The plates are then washed three times 

water to remove unbounded polypeptide. 

Next 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 

unbounded conjugate. 

Add 75 ul of 4-methylumbclliferyl phosphate (MUP) or p-mtropheny, 
phosphate (NPP) substrate solution to each we,, and ,ncuba«e , hour a, room 
Lperamre. Measure the reaction by a m.erod.er P ,a.= reader. Prepare a standard 
o Ur ve, ustng sena, dduttons of a eon.ro, samp,e. and P ,o« pCypepnde concentratton 
on dre X-axis „o g sca,e> and fluorescence or absorbs of the V-ax,s (hnea, sca.e). 
lnt erpo,ate the concentration of ,he po.ypepude in the sample using the standard 



curve. 
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Fvnm ple23: Formulation 

The invenbon a,so provides methods of treatment and/or prevention ot 
leases or dtsorders , sueh as. for example, any one or more of the dtseases or 
borders disdosed hereto, by admm.strauon to a subject of an effect.ve amount of 
Therapeutic. By therapeunc ,s mean, polynuCeottdes ot poiypepudes o, the 
mvendon (tndudmg fragments and vanants, agonists ot antagontsts thereof. and,ot 
a „„bod,es thereto, in combination with u phacmaceuncaUy accep,ab!= ca m et tvpe 
(e.g., a sterile earner). 
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. , . . i : n .. ►..ciiion consistent with 
T^ThcrupeuucwUlbefomtulatcdanuao.cdma.a, - 

. , , , f lce takm , into account the cluneal condition of the individual 

good meuical pract.ee ta , Thi;ra neutic alone.,, the site of 

■ , K . t i v , citle effects ot treatment. ak„ • 
P ■ rhP -rheduhn- of administration, and other 

deliver/ the method of administration, the 5 chedulm = 

v p „ The "effective amount" for purposes herein is thus 
factors known to practitioners. The ettceti 

determined bv such considerations. 

,s . genera, prepos.non. the tota, pnannaeeuticaUy effeenve anaou n, o. 

Therapt u,ic P-n.era.ly per dose will b. in .he range of about 

lner^cunv. , , l . 1S noted above, tnib 

■i ' i ir nfmtiem bndv weight, aithougn, — [1ULtu - 

„ iU be subjee, <o therupeu.tc discrete. More P™** 1 - for 
m . **Uv. and most preferably for humans between abou, 0.0. and m 
Thl o'rmone If »,ven eoottnuousty, ,h= Therapeuttc ,s .ypicaHy adnttntstered a. 
: I L: 1 u^hour ,o abou. „ u^hour, etther by 1 , .eenons per 

* - - — — intei r r ^"7.=^ 

intravenous bag solution may also be employed. The length 

, th , interval following treatment for responses to occur appears 
observe changes and the intu v al to 

to varv depending on the desired effect. 

' THerepeuttcs can be are ad m ,n,s,eted otai.y, rectaliy. patentereUy, 

^tstentl, in.revagtna»y, tntrepentoneaHy, top.cai.y (as by powders, o,nt m en,s. 

a tvnrhl bucallv, or as an oral or nasal spray. 
g els, drops or transdermal tch), buc semisolid or liquid 

"Pharmaceutically acceptable earner refers to a n 

^ri-il or formulation auxiliary ot any. The term 
filler diluent, encapsulating materia, or tormuu 

... P , Herein refers to modes of administration which include 
"parenteral" as used herein rerers ix 

y i ^tr-^terna! subcutaneous and 

intravenous, intramuscular, intraperitoneal, mtra.tema., 

intraarticular injection and infusion. P 4 hv sustained- 

Therapeutic, of the invention are also suitably administered by sustained 
release .stems. Suitable examples of sustained-release Therapeutics are 

, • • i orallv rectallv parenterally, mtracistemally, mtravagmally, 
administered orally, rectallv, p transdermal 

n f. lc hv nowders ointmentb. gels, arops ui ua 
intraperitoneally, topically (as by ponders, 

paK , bucal ,y, or „ an ora, ot nasa, spray. Thar—any ^ ^ „ 

' ref ers to a no„-«ox,c so,id. senatsoiid or itoutd fiber, dnuent. =ne psu.attn * t 
form u,at,o„ au.t.tary of any type. The tetnt ^rentera," as used hereto refers .0 
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• , , , -ir intraperitoneal. 

m ,, J e S oU, J „,,,H St ,u,o„»h,chu,cHKlc,„na,ono l B.uH,. ^ P 

, nlrasKnl al. subcnaneous and ,n,raameu,ar mjecuon and mlus.on. 
1I,lras , . ,-...ui.. .^ministered bv sustained- 
Therapeutics of the invention are aiso ^ - 

, r -,,ined release Therapeutics include suitable 
release svstems. Suitable examples ot sustained raease i p 

rcleabcs>^Lc r ,„ rm „ n hle oolvmer matrices in the 

nolvmeric materials (such as. for example, semi-permeable pcl>n 
P ' r . , art ; cles e a films, or mirocapsules). suitable hydrophobic material. 
torm ol shapcu articles e.,- ^ exchange resins, and 

(for example as an emulsion in an acceptable oi i 

- • , -„rh as for example, a sparingly soluble salt), 
sparingly soluble derivatives (such as, c. p £p 

, - ... inr'itd^ nolv actides (L.b. tat. .„. -■ 
Sustained-release matrix, incuid. ,o«. 

58 481) copolvmers of L-glutamic acid and gamma-ethy.-L-g.utamate ( SuJm-n 

; 7 . 547 556 (1983)), polv (2- hydroxyethyl methacrylate, (Langer et a,.. 
Biopolymers 22 .470, ) P ^ ^ 

t Rinmed Mater. Res. ixio/--/' v iyoL ^ 

( ,«I, lylen e a,„ y , ac= t a,e (Un*, «. *> or H,D- 

acid (EP 133,988). , 
Sus^e.ease Tnenapenncs a.so ,ne,nde UposonaaUy — 

X^cs of*. —on ^ gencnaH, Lange, **~ ^f"*^ 
Berlin and Fidler (eds.). Lis, New Yc* W . 317 -327 and aa3-30 0*W 

nl Proc Natl. Acad, bci-tuarvj ■ 

S 1 EP U3 W ; EP U2.04H Japanese Pa,. App.. >S00 8 ; U.S. Pa,. Nos. 

; " 045 and , 5 dd,5d 5; and EP ,03.33d. 0,d,na r ,,„ *c „poso m =s « 

' i ■ ,u Pnid content is greater man 

(ab out 200-800 Angstroms) unilamellar type m which mc Up d - - 

u i » m l the selected proportion being adjusted for the 
5 about 30 mol. percent cholesterol, the selecteu p V 

ta vt , an add,,,ona, em—, ,.,= Therapies ,f ,h= ,nv=n„on « 

, , wav of a pump (J „ Langer, s„ P ra; Sefton, CRC Crit Ret B.orned. Eng. 

delivered by v. ay ot a pump - 

- Cnropn' 88' ^07 ( 1 980): Saudek et al., N . tn_i- 
14:201 (1987): Buchwald et al.. Surgery ss.-J. t 

30 Med. 321:574 (1989)). . 

Other controlled release systems are discussed ,n the revae. by Lan = d 

(Science 249:1527-1533 (1990)). 



, t T^i" iT "'PCl LUC IS 

Horparcnieral administration, in one embod.n,cnt P 

. . b lvn . i, at the desired degree of purity, in a un.t dosage 

formulated geneialK b« i =, ■- - 

iri-, m nharmaeeutical[> 

injectable form (solution, suspension, or — • 

acceptable earner, i.e.. one .hut is .0 rectptents a. the dosa.es and 

rl,ns employed an. , compattble wtth other tngredtenta of the — . 
for example, the formation preferab.y does not — »* 

compounds that are known to be delelenous ,o the Therapcuuc. 

P „ H hv rnntactin^ the Therapeutic 

Generallv. the formulations are prepared bv contacting 

^ L - , ,-,-j p j enlid earners or both. 

: f u i^^iiH tamers or tineiv dividca ^o..^ - 

uniformly and intimately with n M uid .arr.tr. - tVlR 
The „. .necessary, the product ,s shaped tnto the destred —on. r r b , „ 
camer U a parentera, earner, ntore preferably a solution ,ha, „ 
of th e recipten, Examples of such camer vehides tnclude water, sahne, R.nger s 
JZL depose soiutto, Non-apueoua vehtcles such as ftxed 0,1s and e,h y , 
oleate are also useful herein, as well as liposomes. 

oleate are ais.u „f ^Hiiives such as substances 

The camer suitably contains minor amounts of additives 

that enhance .sotomcity and chenncal stability. Such materials are , _ , 
re cipients at the dosages and concentrations employed, and include butfers 

ho phate, citrate, succinate, acetic acid, and other organic acids or their sa ts ; 
Loxidants such as ascorbic acid; low m olecular weight (less than about en 
, reS idues) polypeptides, e.g., polyargimne or tnpeptides; proteins, such as 
albumin -latin, or immunoglobulins; hydrophilic polymers such as 

° • , - - uch as Glycine, elutamic acid, aspartic acid, or 

nolwinylpvrrolidone; amino acids, >ucn as 0 t> cm ._ _ n „w e 

i • d.sacchandes and other carbohydrates including cellulose 
arginine; monosaccharides, disacchande . 

or its derivatives, .lucose. manose, or dextnns, cheating agents 
5 lit such as marmitol or sorhitol; counters such as sodium; and or noniomc 
s „ rfac rant, such as polysorbates. poloxamers, or PEG. 

' Th e Therapeutic ,s typtcally forntulated in such vehicles a, a eon— o 
a b ou, 0 1 m S ml to ,00 m,ml. preferably MO m,ml. a, a pH of about a to S ft 
be understood that the use of certatn of the foregomg exctptents. earner, 
-.0 smbilizers will result in the formauon of polypepude salts 

W phanrnaeeuttca. used for therapeutic admmts.rauon can oe ,<en e. 

,• u j w , fiumtion through sterile filtration membranes 
Sterility is readily accomplished by filtration tnroiu 
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, . ThLTioeulics generally are placed into a eentam., 
(e o 0.2 micron membrane,), Therapeutic w 

(e -=- . intravenous solution bag or Mai havm. a 

h ,vin^ a sterile access port, tor example.. 

stopper Pierceable by a hypodermic injection needle. 

P r ,rilv will be stored m unit or multi-dose containers, tor 

Therapeutics ordinanlv will oe siui 

, - or vials as an aqueous solution or as a lyophilized 
examp le. sealed ampoules o i^ J ^ formulation , 10-ml 

formulation for reconstitute. A, an -xam P . TheraDeu tic solution, 

vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous 

■ lvoohiU zed The infusion solution is prepared by 
„ nd t he resultinu mixture is lyophi l izea. wrtion 

u~ ivonhil.zed Therapeutic using bacucwosut.c 

reconstituting ^ >y~ r- - _ rnmnrisin« one or 

- — - — - ::::::::: : ;:u s 
more ::::::: ::::: r::::::::- . - . - — » 

or sale for human administration. 

Therapeutics of the invert mclude. but no ^ 
20 ^choUe .. MTP-PE (B.oc.ne ^^LL^ ^ 

(e .,, THERACYS*,, MPL ano nonv.ab.e ^"^^^ .„ 

, y f TV^pnneutics of the invention arc aamuiisi 
r« n *r»erific embodiment, lherapeuiu^ ui 

:;:: n :,o„ „ — ^ „ , 

imini^tered in combination with QS-21. funnci j 
invention are administered in cu 

, ^rpuromodulator, AdjuV ax lOUa. ^ , v 

Monophospnoryi hp* techno lo«v Vaccines that may be 

He viF 59 and Virosomal adjuvant technology. 
Aluminum salts, MrOA ana limited to. 

a— * the Therapeutics of the — ^ ™ ^ ^ 

v-ines directed toward protection Luenzae B. 

— — PtbCria ' h rint r Disease, L,rus. cholera, yellow 
wh oo P mg cough, pneumonia, influenza, L. and pertussis, 

fever. Japanese encephalitis, poliomyelitis, rabies. t,p 
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, ,r as an admixture. 

. , rJ1 i pirhcr concomitantly. ■• — 
Combinations may be administered either 

n sW or concurrently, or sequentially. This 

separately but srmu.taneousl, or ^ ^ 

, r *cnrttions in which the combined agents a,, -ui - - 

" ; , 0 nr0 cedurcs in which the combined agents are administered 

mixture, and also procedures s ^ ^ 

The Therapeutics o f the invention may be administ 

u u ,-nnca-ents Therapeutic agents that may be 
combination with other therapeutic a & ents. 

, t , . T'n. -rmcutics of the invention, l - - 

a dm,n,s.ered ,„ comb,na,,on w.th the T .u ^ 

toted to. chemotherapeunc agents, an„b,o„cs 

mfl a m ma,orres, co— a, rmmunorherapeuUc agenrs -» ' J 
, cenned below Combinations may be admm.srered either 

COnCOm ' ' :: is , ndudes presenrauons in which the comb.ned agents are 
or sequent,*. Th.s includes p ^ ^ ^ 

admmisrered rogerher us a merapeut.c m,xtur^ and a 

oombmed agenrs are admrnrs.erec, separately bu. — ^ ^ „ —ion" 
separate intravenous hues ,n,o the same « agenrs green 

further rncludes the separate admmrs.ratron of one oi 

first, followed by rhe second. administered in 

» certain embodrmcn,, ~-»^^ _ „.ase 

— SnUretr0 :,l; C I rransenptase inhrbrrors « anw'or 

protease inhibitors (Pis), pftrOVIR™ 

• i , hut are not limited to, RE lKUVuv 

Therapeutics of the invention, include, but 

4,m HTVID" M (7a citabine/ddL.}, ^crvi 
. . , 11 ., irc /i Z T) viDEX™(didanosine,ddI),HlVlU t 
zidovudine, A~ O. COMBIVTR™ 

4 what* EPIVIR™ (lamivudine/jlC), ana ^ 
stavudine.d4 ), bri v us. combination with the 

, x-vrtTs that mav be administered m. comou 
^ovudrne/lamrvnome,. NNRTIs *» ' „. VIRAMCNE™ 

Thenp eu,,cs of the invenhon. mclude, bu, o 

• , nccrRTPTOR™(delavirdine),andbbSTI\A (era 
(nevirapme). RESCRIPTOR Therapeutics of the 

inhibitors that may be administered in combination 
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„ r „-nMX-V pmluVU'irl NORA IR 

inveraion ,„c l uao.bu l aro,H> l l, ralWj .o.LR 1 XUA. 

„ i vn? ACEPT TM (neUinavir). In asptum. 
■in :W:R.\-h" (saquinavir.), and V 1KAL tr 
(ritonavir). IN v IKAol _ s „ rr t a <e inhibitors, non- 

. trwinl -loents nuc leosiue reverse ua^r-p--- 
em bodiment. annrerror nal may be used ,n 

nueleoside reverse cransenprase mhrb.tors. undo p 

anv comb ,na,ion wi* Therapeur.es of rbe nrvenuon ,0 .rear AH* 

or treat HIV infection. QDENOSINE™ (F-ddA; an acid-stable adenosine 

Additional NRTIs include LODENObLNt 

rnvre *CIL™ (emtnc.tabine/ETC; structurally related to 
NRTI; Triangle Abbott; COVIRACIL (em 

. . ... , rr C ) hnt with 3- to 10-told greater acuv.t, .« 

iamivud.iw. U - - lamivudine but retains activity 

, nTr m rH-106^ also structurally related to lamivuau 

dOTC (B^n iuu__, .,.,„. Riochem Pharma), 

Ade&vir (refused approval tor a«m-HIV therapy b 

PREVEON® < Adefovrr DipivoxiU the active prodrug of adetovir, it ac 

tpniofOVIR™ (b.s-POC PMPA, a PMPA prodrug; G.lead); 
PMEA-pp); TENOFOV IR [pis 

u rto n fn\PD- Triangle/ Abbott). D-D4f L. (reuu 
naPD/DXG (active metabolite ot DA-rU, 0 

DAvviv^y^ r,w^?0867X (Glaxo 

;r,ct a yT^TC -resistant virus), Ovwuao/^ >. 
3TC, with activity against AZ L, j (Vazido- 

• m ;or tqq- Glaxo Wellcome Inc.), Cb-8 / U ^ 1UU 
. -7T * r^nxiTM , qhncavir. l3yc j5 '"' u 
Wellcome); ZIAGEN (aoacavn hearing 

r y-drdeoxyundine; WO 99/66936); and S-aeyW-rhroerhy, <SATE,-oeann = 

prodrug fonus of P-L-FD4C and P - L -rddC (WO 9SM728H 

. i r-n a PTTNON™ (Emivinne/MKt-.--+-+-, v» 
Additional NNRTIs include COACTINU- _ 

i 'AhhortV CAPRAVIRINE™ (AU-l^/S-H^, 
NNRTI of the HEPT class; Triangle/ Abbott), CArKA 

■ svrti with activitv aeainst viruses containing the MO.N 
a next generation NNRTI with ac ^ . g 

mutation; Agouron), PNL - Pharmacta & Upjohn); 

predecessor delavirdme and is active against K103N m be 
, nor f second-generation derivatives ot e tavin.ru, aesi^ 
5 dpC-961 and DPC-96, (s,eond a GW -420867X (has 25-fold 

active anainst viruses with the K103N mutation, Dul ont) 

" • • th n HBY097 and is active against K103N mutants; Glaxo 
greater activity than HB\ 09 / ana 

~ « r A I ANOLIDE * (naturally occurring agent from rhe late. 

Wellcome); CALANOLIDE R103N mulatlo ns); and 

aoamst viruses containing either or both the 
30 Propolis (WO 99 49830). 
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. . n „v v V iR-^ I \BT3"S r. Abbott 
Additional protease inhibitors include LO, 1- • - - AV1R - W 

, o V ,s f-S 612 (an a,:apeptide. Bristol . i. 
Laboratories). BMS 0- Up inhn>: PD-1 /S39U la 

i;v.vilrnnvrone; PnarmaCia ^ - i-j - 
(PNU-U06W. a non-pepuc dihsdrop.r ^ ^ ^ ^ 

nonp ep,id,e ^r^^j:^ M^r. DMP-450 «. cychc 
Myers *«* ( . - «" - 

compound; Av» & DuPon., A VX . 175 /OW.433908 

agamst please inhibi.or-res.stanr v ots ■ COP6.755 (CM 

(phM phaie prodrug of amprenavir, \ enex & U 

lF riiyo Wellcome Inc. >. 

aM^CN - inhibitors^ 1 en— 

Add i U ona, anuretrov iral a, o ^ ^ 643 „ )7S „ f the 

f us , on inhibitors. ap41 btnders include T-^ t P ^ ^ ^ ^ ^ 

H1V ^4, transmembrane protein — " ^ T . 1249 second- 

andpreV en.s«rans f o m anon.othefu S o s en,c,ate,Tn 

generation fusion inhibitor; Trimens, |nhiVntora 'ch=mokme receptor 

Ad di,ona, antuetrovira, a g e ^ CXCR4 
anlag on,s.s. Fusion inhibitors.neinoa, e r P ffid ALX40 . 4 C 

agonists sucb as AMD 3 > 00 (a mi lhe T22 an a,o g s 

,a cationie peptide,, T22 (an IS ammo add p** ^.^s, NNY- 

T13 4 and T.40; CCR5 antagonists such as RANTES (9 , 

j rrPvfXCR4 antagonists such as lnov. 
RAMUS, and TAK-779; and C ^' C ' and cCR6 antag0 nists. 

i \ a lcn included arc lCK-^, > 
distamycin analog). Also ^ ^ ^ ^ may 

Chemokine recpetor agonists such as RANTES, SDF 

also inhib.1 fusion. inhibitors. Integrase 

Additional antiretroviral agent, include 0 

• rnFOAl acids- L-chiconc acid (a 
inhib ,tors include dvcaffeoylquimc (D*Q , anthraqu ,nones; 

■ rnrT41 *cidV quinalizann (QLC, anu 
dicaffeovltartanc ^DC I A) „ cell surfa ce rather 

than being a true integrase inhibitor. 

in WO 98, 50347. hydroxyur ea-Uke compunds such as 

Additional antiretroviral agents ; nbonu cleotide 

BCX-34 (a punne nucleoside phosphorylase mhibitor, Bioer>st, 
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. - ninOVM Molecules iur H<.u - 

reductase inhibiiors such as DID J. - x) . anJ 

. , . r ...-.wi\lPnH» inhibitors siicha as v -\ 
monophosphate dehydrogenase - 

ri iifpn t (nivcopaenuuu^ 

m vcophoUcac,dssuchasLe.ltepU, P c . inh , bll „rs 

Ai U W ona> antiretrovtral ^ «^ b , s(meth ,Ue t „ ne , confounds; 
orvuu. geno.e nuclear ^ ^V-^TES, K.,.THS-, S 0 

mh ,b,.ors of HIV entry such, as AOP- ^ 2 , vcosanlinogl vcans (GAG). and 

fuslon protetn, so,* -P - su , as dithian e contpoundst 

100; nucleocaps.d zinc tin 0 

, . .^Vince^ such as 1 --• • -•- 

. r ,.,n; t„ , n «1 Rev; and pharmacoenlunce.- 

m 1 . - . rherapie s and adjunct therapies include ./to 

Other anuretrovtral therapies J pROLEUK.IN™ 

u vi TP la SDF-la, Li- rrv 

lymphokinessuchasMIP-la. P nd IL . 13; , nter ferons such as 

(aW es.euk.n/L2-7001; Chiron,, " ' _ agents tha < 

fTXiPc: NFkB, GM-Cbr, lvl vor, 
IHN , a 2a; antagontsts ■ " , sone; vacc ,nes such as 

— — ' " " rl-OO , A po«on), reeonrhman, gpHO an, 
Remune r- ( H,V — g , coprotei , MH 

fragments, bivalent (B/E) recomo branched 

w m sf, .rpuo, cd* -^- o D *f do J n , fuslo „. 

— peP- « .cclnes; gene-hased rherap.es 

competent tmmunogens, and Ga = . . • ^ . ntrakmes 

S uch as genetic suppressor etenrents (OS , s , lte 5xpre ss,on 

it 4 rr rhemokines targetted to me - 
(genetically modthed CC chemo ^ ^ w . ll5 67-72 (1997); Chen er a/., 

of neW ly synthesized CCR> (Yang ; « « - _ ^ XCR4 an tibody 12G5. the 

v .„ vW Ml 10-16 (1997)); antibodies such ^ 
anti-CCR5 antibodies 2D7, 3 C/, r , • ^ ^ ^ anU . gpl2 0 

CD4 antibod.es Q4120 f^^^ ^ anl , Tat antibodies, anti-TNF- 
ant.bodies 17b, 43d. 44, 0- , - > ■ hvdrocarbon (AH) receptor 

a -bodies, and monoclonal — ,,A ; ^ 3,3 ^- 

ag0 nists and antagonists such as T , ^ > and antl0 xidants such as 

tetrachlorobiphenyl, and a-naphmoHavone (V 

• , rh ,.i ester (v-GCE; WO 99/^/64). 
7 -L-lutamyl-L-cysteme eth, l ester r 
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iv , ra u a c„, Anuv, n U S cn l5 t „u t may be aan -red 

a ™ hmM " : " , :,.„.,„ K,„ are no, l,m,,ed ,0. acyclovir. 
w „h,hcTherapeuucsof,hc,nvcnuon,„. - - 

combination with a .-o P — ,e infection a.nts. 

mav b e administered in —on with the 

r . 4 tn TRIMETHOPRIM-SULFAMETHOXAZOLE . 

but are not limited to, TWMEltiU ,c 0 MA7ID™ 

n-xpSONE™, PENTAMIDINE , AlUVA.- 

r^xnnF- ETHW1BUT0L™, RIFABUTIN 
RIFAMPIN™, PYRAZ IN AMIDE , ELHA.vid 

CLARITHROMYCIN™. AZITHROMYCIN™, CANCCLOV*^ 
fOSCABNST". aDOFOVtt". FLUCONAZOLE™, ITRACONA ZOLE 
„azole~, ACYCLOVIR™, ' 

UUCOVO^. HEUPOOEN- l"-"^^^,, — 
, fflfV rsF) In a specific embodiment, Therapeutics 

Z^:^^ -or ATOVA Q UONE™ to proph.acticah, 

Z or revent an opportunistic P— P— , ~ In 

her specific embodiment, Therapeutics of the invention are used m an> 
another specific RIFAMPIN™, PYRAZINAMIDE™, and/or 

combination with ISOMAZLU ^ . . 

FTHANIBUTOI ™ to prophylactically treat or prevent an opportunistic 
ETHAMBLTO ln another spe c,fic embodiment, 

Mycobacterium avium complex mtecti a RUTIN™, 

... , t ^ r are used in anv combination with R1FABU 1 1> , 
Th^r-inent cs ot the invention ar^, v.bcu 

P v AZITHROMYCIN™ to prophylactically treat or 

CLARITHROMYCIN™, and/or AZITHROM 1 L P fic 

S Prevent an opportunistic « 

emb odiment, Therapeutics of the invention are us. m ^ ^ ^ _ 
GANCICLOVIR™. FOSCARNET-.anA'orCIDOFOVIR top p> 

.ortunistic cvtomeeaiovirus infection. In another specific 
or prevent an opportunistic cvto combin ation with 

emb odiment. Therapeutics of the invention are ^ 
FLUCONAZOLE™, IT RAC ON AZO L E M . ana or kETOCON. J. 
"pLticaUy treat or prevent an opportunistic fun.al infection. In another 
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■ . n , n ,^j i n L mv combination with 

iD cc,lic cmbndnnonn of .he mvcnuun an. « • 

P r , or F , MCICOI.VIR-' - propbylacucally «c» or prevent an 

ACYCLOVIR "andorFAMLL _ , „ ; „, >r ., ion . ,„ another spmftc 

oppo rtnn,sue herpes s, m p.ex eras type . and ^ - ^ ^ 

PYRIMETHAMINE™ and- or LELCOV^RE al ^ ot ^r specific embodiment. 

• f - T-w^nl'iSWCL on nail lnicLliuu. 

an opportunistic i owplasma 0 . cOVORIN™ 

• nr P „«;ed in anv combination with LELLUV uw. 
Therapeutics of the invention are used in an. 

u . f ,iiv treat or prevent an opportunistic bacterial 
-mtl'or N'EUPOGEN™ to prophylactically treat or pre 

infeCti ° n - . . Theraoeuttcs of the invention are administered 

Tn -i further embodiment, the Therapeutics on 

H antibiotic a-eat Antibiotic agents that may be administered 
in combination with an antibiotic a.en 

w,th the Therapeutics of the invention include, but arc not 

•ii c K^tn lactam (alycopeptide , beta-lac tamases, 
beta-lactamases, aminoglycosides, beta-lactam l e yPP tnromvcm 
rimdamvctn chloramphenicol, cephalosponns, ciprofloxacin, erythromycin, 
Chndam> , ch ^ penic UHns, quinolones, rapamycm, 

fluoroquinolones, macrohdes, m tnmetho pnm, tnmethopnm- 

nfampm, streptomycin, sullonamide, tetracyclines, 

sulfamethoxazole, and vancomycin. ministered in 

tv^ invention are admmistereu m 
In other embodiments, Therapeutics of the mventio 

combination ^ — < ^^21- - 
be ndnnmstered in com b „ U -TP 

„ot itmited to. sterotds, evdosponne c. p ,„. md Mher 

^prednisone, ptcdntsone, azatbro, ^06 ^ t ^ 

— — — : : * — - - 

Other immunosuppressive agents that may 
5 Lnpeuttcs of*, inventton tnclude. bu, arc not bmired to. predmsoion. 
5 7 , thil t 1 ..omtd.me,hoxsa l en, rap amyc,n. 1 cnunomide,m.zonb 1 ne 
methotrexate, thanuormcu, men n*68S) 
(BRED EN IN™), broouinar, dcoxy S per S ua„n. and azasprrane (SRf 

,u mi] SANDIMMUNE™, NEORAL , 
ORTHOCLONE OKT'g 3 (muromonab-CD,), S. pFLLCEPT % 

, P Dnr,R\fE (FK.506. tacrolimus), ChLLLtri- 
SANGDYA™ (cyclosponne). PROGRAM ^ 

, r 5latc motefl! of which the active metabolite is mycoph.nohc act.). 
30 (mycophenolaU, mo , adren ocortica! steroids such as 

IMURAN™ (azathiopnne). glucocorticoids, adreno 



3i).s 



10 



15 



20 



nFLT and HYDLLTRASOL™ ipreon.aoh.ne 

. .., " , hotral e, OXSORALEN-ULTRA™ tmeihoxsaien, 1 
and MtXA TE T " ... in , mu „„si,ppr=ssanis may be 

o XPA \lL-.F- ( S .rolimus). h.^anc.nrbwna.n.,.. 

ta an addition*, embo^en -J- « g , obulin prepantion , 

aloM „ in combmarton «,* one or mo the 
!n , ra v,„oott tmrnune globulra preparations thai ma. 

Therapenhcs oHhe meentton * « - ^ ^ 

.. .per, yvt-« 1 AND0GI.OB0UN-. GAMMA J. 

' , ir ,v, N ^E- In aspee.fte embodiment. 

( a„ii,hvnaocyrte **** - administered in combinalton re.th intravenous 

Therapent.es of the inventton are adm.n.stered 

imm une gl obn,tn preparattons in transpiantatton therapy (e.__., 

,rmSPl:inl) ' , „ nts th e Therapenitcs of the tnventton are admtntstered 

,„ certain ? anli inflammatory a g =nt. Anli-mflanrrnatory a g e„, 

a,„„e or in eomb.nat.on w„h an anil ,n mclude , bu , are no. 

.hat may be administered with the Therapetn.es -he 

■ , tr „ betamethasone, bt.deson.de, eort.sone, 
limited to , C on,eo,=ro,ds ( „ e , predms0M , and 

d exame.hasone. hydrocon.sone. merhy Ip 

ln ame.no,one,, nonstero.da, anu-mPammatory d„g e ^ 

elod „,ac, renoproren. ***** ^ o—, 

me c,ofenama,e, mefenamtc ac.d. melox.eam, _ ^ 

™ cdindac tenox cam, tiaprofento acid, ami 
phenylbutazone, p.rox.eam, suhnda q ^ 

well as antihis.am.nes, picnic ae.d 

den c,,ves. ary.butvne acid ^ tte , nK a,boxamides. 

, T „ n l« nvrazo ones, salicylic aciu uc. 
derivatives, pyrazoles, pyraz qmino . 4 . h vdroxybutyric acid, 

„„;,, s-denosvlmethionme. -amino 4 n 
e-acetamidocaproic a^, b <iu_. , emorfazone, 

.uaiazulene. nabumetone, mmesuhde, or = , 

nmnuazone oroxazole. and tenidap. 
pitoxime, proquazone, pe. invention are 

ta an add.ttona, embodiment, the compostttons o. . 
— or m eomb.natton w.th an ant,-nn g ,o g e - ^ ^ 
w nrs.ha,maybeadmm,s<eredivi.h,heeompos,t,onsof.he.n 
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vin , i>oponin-l (Boston Lite 

- - UmltCd AnS10SUlU i n Fac ; o r retinoic aciU and derivatives thereof. 

Sciences. Boston. MA). anti-!nvu,iw - . . , lo _„ MnaS e-i, Tissue Inhibitor 

, t u Suramin Tissue Inhibitor otWi.^.c 

paclitaxel (Taxoll. Suramin. lrh ibitor-l. Plasminogen 

= ,i VEGI Plasminogen Activator inniu 
ofMetalloproteinasc— • transition metals. 

„ .nn.bnor-, and .- 0 . = ■ a ^ ^ 

ro() ,ybdenum, tungsten, tuanmm, of*e 

mm , spec.es may form transmon metal eompl compl exes. 

' ~ -^pc include oxo Uctii^i'- 1 ^ 
. .. Te , i;ore d transition metal spcCicbi.xA lin(1 , 

aDovc-me..i^^ mmnlex^s incluae uxu vana >- 

Representative exarnp.es of vanadmm — 

complexes sucb as vanadate and vanadyl comp « * ^ ammOTlum 

^vanadate, sodmm metavanudate, »d ^ sulfaK 

compters melude, for example, vana^ ^ ^ ^ 

, , ncludins canadyl sulfate ^ - -» » • ^ als0 ,„c,ud= 

oxo complexes. Suitable o. - ammo nium tungstate, 

calcium tungstate, sodium tungstate ^ 

10 oxrdcs include tungsten (IV) oxide and tungs.e ^ ^ ^ ^, 

mo , yM enum complexes mclude moly W ■ ■ and us 

complexes SUM. moNbdate m0 ,y b da t = and Us 

Kydrates, sodium molybdale and us hydra P ^ molybdenum 

Mt-- Sunable molybdenum 1K ,ude, for example. 

25 (V „ ox.de. and mo.ybdK ac.d. Smtab co^- 

. . , . , r „ w i ac ^onate. Other suitable tun = s 
molyooenyl ac^ac- glycerol, tartaric ac.d, and 

include hydroxodenvauvesdenvedtrom. to 

su = arS ' t , n . i0 .enic factors may also be utilized within the 

A ,ide vanety of other include , but are not limited 

30 context of the present invention. R P ^ denvalivcs (prepared from 

to. platelet factor 4: protamine sulphate, P ^ 
qu een crab shells, (Murataetal., Cancer Res, !.--,( 
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(tll , ,-, ; or of this compound may 

^...^.v nt steroids sllLn ab LbLi^c 

be enhanced by the pre.u fi< pr0 , me 

j i t Are nf matrix metanoiibiTi, h^- u ' u j 

„o™. • - ^ Une . TWaprol ,„e. alpha.a,pha- 

analogs. cshrdroxvprolrne. d,L- ■ - ndinvl) . :(3 H,-oxazolone; 

(Pavl o ff e, ... ^ a- - - T5Mdecasulf3le . Eponem ,, n; 

al..Biochem J. 286:4/3-480, (U^ - ^ ^ ^ n Q00,V. Gold Sodmm 

C^ntnthccin: FumagilHn (Ingber ct ah, Nature ; • 

, i7 : fr i riin Invest, /y:i4*0-i-t-t0. v — ■>>• 
i. ,"r<xT"- Vlatsubara and Zin. J - v-'" 1 - 

Th romara,e > GST . Nh (Holmes et J. Brol. Chcm 

anricollagenase-semm, alpha. P Ub«»i« 
,,™4yt6594 664, (1987)); Bisantrene(Natronal can 

262<4).l<09 i a chloroanthronilic acid disodium or CCA 

dl5 c.dinm (NH2)-carbo X yphen yl .4- c or„ meta| , oprole , nase 
(Takeoch>etal.,Agen t sAc<>onsa6:al2ol6,(l .. 

inh , b „ors such as BB94. also be ulll ,z=d wirhrn the context 

Additional anu-angrogen.c tact. An( ,i 0 static 
of*. Ptescn. invention incinde Tbabdonrtde, ^ an 

stero ; d; AGM-U70 (H. Brenr and , Fo ta a„ , W:4W 

■ t Steward et al., J C/m. ^ lvtM< 
, n ,egrrn aipha v beta 3 anragonrs C S» ^ Cancer 

(1999)); carrro^aminoimrdazoie, Carbo > ^ ^ 

pirate, Bethesda, MD); Conbre«as,at,n A-4 <CA 

.•j, Plvmouth Meeting, r/^i, 
Squalamtne (Magamm Pharmaceuticals, Plym ^ 

r i i IT V ZD-niOl AstraZeneca (London, u ; 
Pharmaceuticals, Deerfield, IF), ZD . 

/rTO ,Q iv Renefin Bvrostatm-1 (p^ OJ 7J J J . rTP . 

TcRF ,87V DMXA.A Endostann; Ravopndrol; Genesre.n; GTE. 
T Ocrreotide (Somarosrarrn): PenacUlarnrne; 

Photopomt; PI-88; Pnnomastat (AG ) . (C apecitabme); and 

5 - F1UOrOUraCl1 ' ■ enr tha t mav be administed in combination with the 

— giogemc a.ents , m . of mechanisms including, 

-Pounds of the invention may , o W thr - Mocking the 

but not limited to. inhibiting proteolysis of the extra 
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.. . ,, .v.c,or puMcculos. bv antagonizing 

function of endothelial cell-extracellular matn> ^ 

" ■ ■ , Iirers such as growth factors, and inhibiting integnn 

the function of anmogenesis inducers such ~ 

thL " .... rVnl ^ Il .,i,,lk Examples of anti-angiogenic 

receptors expressed on proliferating euduLW.i . 

inhibitors I ^ - — ^ — * ^ , „ 

adna.n.s.ered in con,b,„a.,on with .he conaposi.ons of*, —..on ,nch,de. bo, a, 
administers ra.Y-P-9566 (Baver. West Haven, 

not lmit-d to AG-3340 (Agouron.LaJollu,CA),BA^ 1- ^ > K - 
not lmiuc -c. - - o703?A (Novartis, 

CT, BMS-">75?91 (Bristol Myers Squibb, Pnnceton, NJ), COS _fO,-A ( 
CT), tJMS 'i v Metastat (Aetema, 

vn unrimastat (British Biotech, Oxford, LKJ, and Meiasi v 

East Hanover, NJ), Manmastat <Br hlockin o the 

- ■ Cv,mnlK of arti-aiiiiiosicnic inhibitors mat , 
Sl .Foy, Quebec, bxamplcb ot ami _ 

r i .rhelial cell-extracellular matrix adhesion moieuiu.s o»u »ti.u. - , 
function ol endothelial ceii c.\ua^ 

e administered m combination wi* the commons of the mventton mc ^ ^ 
t United to HMD- P 1974 (Merck KcgaA Darmstadt, Germany) and V itax.n (Lxsys, 
not United to, EMD l_i t 0 f anti-angiogenic agents 

laJolla CA/Medimmune, Gaithersburg, MD). Examples = 

: by ^ — g - ^ — — ? - are 

e ad m ,n,s,e,ed in —ion with the con,p„s,,ons of .he invennon .nciode, bu, 

o i w mi Anti-VEGF antibody 
■ . ♦ inm^vme ('Ribo7vme. Boulder, LU). Ann v 
not lmited to, Angiozyme iw^'-. 

rM PTK-787/ZK-225846 (Novartis, Basel, 
(Genentech S. San Francisco, CA), P 1 ^ /»//^ 

(Ueneniecn, o (Su«en/ Pharmacia 

• , n en mi (Su^en S San Francisco, C A), SU-54 10 ^u a e.L 
Switzerland), Su-101 (bugen, o. o 

iciTfifi^fSucen) Other anti-angiogenic agents act to 
Uniohn Bridaewater, NJ , and SU-6668 (Sugen). ui 

nil ^ an^enes.s. Exanap.es ofind.ee, inhibit ^ 
I I —d in co— wi.h ,he colons of., — ,n -de. 

• , rvt wfCvtran Kirkland.WA),lnterferon-alpha,lL-l_ 
but are not limited to, IM-S6_ (Cytran ^ Universit> , Washington. 

(Roche, Nutley, NJ), and Pentosan polysulfate (Geor^eto 

DC) ' ,„ pa rt ,c ul a, enabodi m en,s. .he use of conapos.uons of .he invennon in 
c „ m h,nn,,on w,,h an,i-an g io S en.c „- , —hahed for .he — ,, 
pre ven„o, and, o. anaohorauon of an ao,„, mm un= disease, snch as .or «o»U- - 
autoimmune disease described herein. 

in a pan.cnia, enabod.naen,. .he use of cordons of .he .nvennon , 
comb ,„a,ion ,,.„ an„-an g ,o g en,c a g en,s is con.enapia.ed for .he _h 
prev en,,, and,, anaei.orahon of anhnns. in a nao.e pa„,cu,ac enabod.™ he 
fcon.pos.uons of .he invenhon i„ conab.na.ion w,,h a„„-an g ,o g en.c a g c„,s 
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15 



i . r .,„,.,i;,,r-.iion of rheumatoid 
contemplated for the treatment, prevention, and ur. 

anhntiS - . encodina a polypeptide of the 

In another embodiment, me poi,.— - 

, • -«r in combination with an angiogenic protein, or 
present invention are administered in com ^ 

polvnucleoudes encoding an angiogenic protein. Examples o 

v be administered with the compositions of the invention include, but are not 
maybe aum.msu.it, v pr,F-l VEGF-2, VEuFo, 

i u ,v nhmhHst growth factors, VhUt-t, vcui 
limited to, acidic and basic hbroblast = ro nHothelial celWowth 

j i a ^Htplet-denved endothelial ten s iu 

epidermal erowth factor alpha and beta, platelet hen 

epiuciuu _ fn r tnr aloha hepatOLyte growm 

factor, platelet-derived gru%vth ta^or, . 

,i_ nv ctimulatine factor, niauiopuu^ — ~i . 

stimulating factor, granulocyte, mucropn 0 

synthase. invention are administered in 

to addkronal embod.men.s, composes of ,he mvennon 

.. „„ir n«enl Chemorherapeuuc agents that may oe 

, - such as nitrogen mustards (for example, Mechloretharmne, 
alkylating agents such a, nitto„ (L-sarcolysin), and 

cyclophosphamide, Cyclophosphamide Itosfanude, P 

u , • n^nndmethylmelammes (for example, 
Chlorambucil), ethylemmmes and methy 

^ TVi intend alkvl sulfonates (tor example, du 
Hexame.bvimeiamm, and Th.or.pa,, , 

» — «* CamUStme (B ' ' lazen s , for exampie, 

(methyl -CCKU). and Srrep.ozocin isrrep,.— — 
DaC arbazine (DT1C; dimedn.Uriazeno.na.dazdecarbcxamtde 
ev, m ple Merborrexa.e (anrerboprerin,). pyrrnrrdrne analogs (for exan p. . 
Fluorouicil (S-fbaorouracrU 5-FU), Hoxund.n. ( flnorod=oxya,r,d,n. FudR,. and 

ram ple. Meicaptopurine (6-mercaptopunne. 6-MP). Thro. 

and ^ — i,or — 

V.rLnne .VLB. ™d,as,, n e sra.fa,,, and Vincrrstine C™-«^ 

Doxorubicin. B, e orn,c,n. P - modlflirs (for exampie 

enzymes (for example. L-Asparaginase;, 



i-, vlf ; nt i ,-omnounds ( tor 
u ,u, ^hi platinum Loor^i.^.iv." i 

example. GspU.n (o-DDP raelhylhyte ,ne 

subs.duted ureas (for example. H**V , for 

example. Procaine *"^*P«>««~ 
exl mp,. PredmsonO, pro*— ( fo, example. H 

M ^-oxvprogesterone acetate, ana 
Medroxvprog— Me = ^^iibestro, dtphosphate, 

estrogens (for - ^ (fcr Mampk . Tamoxifen,, androgens 

i -i ctMin^ estradiol), ann^iu^ v 
Estradiol, and hmin>* e~u , rn(JPT1s (tor example, 

and Fluowmesterone), anuaiiu^^..^ v 

, testos.,0.... ,. aM|ogs (for esamp „. ,„p.„..d-,. 

Fhuamide), gonadouopin-reieas, ^(testosterone. es.ramus.me, 

other hormones and hormone analog • le3to , a ctone), and others (for 

^ P» sodrunr. chioro.riamsene. 

i tormir arid and mitotane). 
example, dicarbazine, gluramic acd, „ administered m 

In one embodtmenr, .he aorapo on f ^ ^ ^ „ 

combinatlon wi,h one or nrore of th 6* > » ^ uflunomlde (a ,so 

Remicade™ Centocor, toe ), Trocade ( , , Reccptor 

known as Arava™ from Hoechst Marion Roussel), Ktnere 
antagonist a,so known as Anasdnra from Amgen nc 

ta a spec,f,c embodtment. compostfon of (he m 
■ ,„ runp (cyclophosphamide, doxorubicin, vincrrs.in 
0 combination with CHOP (cyclop cnmpo „e„,s of CHOP- In one 

pt edn,sone> or combmatton of one or m te comhtnation wtth 

embodiment, the compositions o. the ^ ^ 

anmCDcO antibodies, human monoCona, an , " to comb ,„ a tion witb 

. . _r t u P invention arc auun" 

embodiment, the composite of ^ Mmbination of 

25 an,,-CD20 anubodtes and CHO cydopho s P hamid= and or 

one or more of the components ot CH , ^ festered 

pred mso„e. fn a specific ^J^l —m, of.be 
,„ combination with Rimx.mab. In tu ^ ^ 

, nV en,,on are administered wiih Rmax.mab an CH<» 

i' r u P mmDonents or v^nwi , ^ 
„ r ^mbinationofone or more ot the tempo , om nositions of the 
30 oombina - , nec ific embodiment, compob 

OClo P Hospbam,de ^ — *" ' ^ 

invention arc administered ,n combtnatton 



. i t h to;itumomab and 

■ - ,fthe invention arc administers - 

embodiment, composition, components ot 

i . , ^mbination ot one 01 

CHOP, or tositumotnab ana an, The anti-CD20 antibodies 

CHOP, parucularlycyclopnospham.de - P dru ,, 

„ u ,ccnciated with radioisotopes, toxins or c. 
may optionally be associated romoos itions of the invention are 

ta another specific embodiment, the compos* ^ ^ 

, . , v.., a lm™ In a further embodiment, comp 
administered in comomauo,. Z.v 1 TM and any 

ministered with Zevalm™ and CHOf , 
invention are administered particularly 

. r more of the components otcnur, v 
.^hination ot one or more ol -n . or more 

^" 1L "" V . -7 -v»l in™ mav be associuicu .. .... - 

. • nr nredmsone. Zevalin , 

• Particularl v preferred isotopes are "V ana la. 
rad.solopes. Particular!, p T uucs of the invention are 

ln an ad di„ona, "Wm^ P ttat My be admlMSlered 

adm mister=d in combination with cytoktn , „, IL2, 1L3, OA 

Wlth the Therapeutics of .he invention ^ ^ 

,U, ,L6, 0.7. .UO, 1U2, .L13, U.1S. ^ be administ ered 

alpha . ,„ a „other embodiment. 1L , bet , ,b-, ,,-3, 

wltn any intern, inCudtng. bn, no, hmit O P IL - 15 , H.-16, 

1L ,, IL ,S, , L -.9. 1L-20 and 1L^ ^ are admtntstered in 

In one embodiment, the Therap tNF TN'F-related or TNT-lure 

r K TNT 7 famiW 1 N r , 

0 combination with members ot tne a wweutics 0 f the invention include, 

monies ,ha, ma y be —red . the — ^ ^ ^ 

- - not um, ;;:i: b ;;r: , ^ 

! s0 known as TNF-beta), u n \'40L TNY-eamma 

0P C, F asU CO,b. CD30U pennon So. 

25 (international Publication No. WO 6- 1 ^ ^ wq 98/07880) , OPG, 

WO 97/33899), endokme-alpha (Internationa ^ ^ ^ 892 , _ O X40, and nerve 

and neutrokine-alpha (International Publication .a ^ ^ ^ ^ 

CTO wth factor (NOP), and soluble forms ot Fas. _ PubUcatio n No. 

national Publication No. WO 96,3409,,, OR £ ^ 

. DR4 (international Publication No. WO JS- 

30 WO 9 / ^904 ). DR4 lin trq (lntematlona l 

(International Publication No. WO 98o069,). ^ ^ 

v vvn 98 S68O^).TRl0 (International Pubhcatio 
Publication No. W O 98- 



i TR n u-wl soluble forms 

, ,■ , vo WO 9S.0h.S42). and IKi-. - 

3 l2C 2 (International Publication No. 



CD154. CDTO.andCDl53. 



LU ' • au " fth» invention are 

In an addruona, *• ; protcns U,a, ma, 

rith nnaioaemc proteins. Angio = unv. l 

Glioma Derived Growth Face. (PDGF-A) as drscloscd in European 

HP.3098.6; P.are.e, Derived Grow* Facto r-A (PDG A ^ 

P , K „, Number EP-dSaUO; FUreier Denvcd Orovvrh Factor B „ 

,. , . _ .„ F ..ronean Patent Numoer El — ■ - 



atsciu^- - lj.., vnmher WO 92/06194; Placenta. O^o 

disc ,osed in Inrenaanona, PubircrU.on 4:25W « (,*** 

Fa „or-: (P1GF-2), as drsciose ^ ^ ^ ^ Publlcalion 
Vasctdar EndorhcUa, Grow* Facror^EG ; as 
Numbe r WO 90rt*«* Vase* " VMCutar Endote . U Grow* 



:0 



Factor-2 (VEGF-2), as arsoo^ Vwcubr Endorhclra, Growrh 

vascu,ar Endo :;':; B r ;;; h m , ^ — — wo 

Factor B-186 (VEGF-B186), as rvEGF-D) as disclosed in 

%;267 3 6; Vascular Endothelial ^ Endolh elial Growth 

International Publication Number WO 98/0 , ^ 
Factor-D (VEGF-D), as disclosed m .te— PubUca ^ ^ ^ ^ 
and Vascular Endothelial Growth Factor- ( ^ by 

Number DE19639601. The above mentioned refere 



reference in their entireties. 



;e in their em..™-. i av «*ntion are 

ln m adddrona, *= Tnerapen- o ^ ^ 

c;Kmhl*ist Growth racioi^- 

» — »* COmbma,, °" . .erapecrrcs of dre mvenuon indude, on, 

., _ t , he adm mistered v-ith me inu f 

Factors mat may be au FGF-6, FGF-/, FGr-S, 

FfF 1 FGF-2. FGF-3, FGF-4, For 
- nor Unnrcd o, FGF , FO . pGF-13, FGF-la, and FGF-15. 



, r v| rsF) narizramostim. LELMM- - 

,OM - , rsF| (fi „„,, NEUPOOEN-), macrophage colon, 

simulating luclor ,0-LSI a ,,, EP0 GEN™. 

,m r<£ rSF-1 ) erythropoietin v ~p^— • u -- 
sumulat,ngtactor(M-'-SKL^r ; . me u a karvocvte 

PROCR1T™) stem cell factor (SCF. c-kit hgand, steel tactor). mc_. 

PR0LRi j . Ft plxY3 -,i (a GMCSF/lL-3 fusion piotcin^interleukins. 

colonv stimulating factor, PLX\ J-i ^ 

: meorW nfIL-l through IL-12, mterteron-gamma, or 

especially any one or mor- _i 

thrombopoietin. TheraDeutl cs of the present invention are 

In certain embochments, Therapeut.es 

• _.4 r „ r -r<»;c blockers, such as, roi 1 

.M^^utered in combination with adrcnwr a ic 

In a „„,ber ^ ™ r e „ ldenosme , aml doarone. brebdium, 

— "" h " ,1 , esmolol, necainide, bdocain. 

digitalis, digoxin, digitoxm, diliazem, P> iMmide , 
me x,l=«me. monczme, pbenyaoin. procainamide, N- celyl p 

• i v.iridme sotalol. tocaimde, and verapamil), 
propafenone, propranolol, qunudme, . admiri ,stered in 

combination with diureuc agents, such as 

, thiazide and thiazide-like diuretics (e.g., 

muzobmme. and ^^^^ hydr ocK— * 
bendroflumethiaz.de. benzttuaz.de, tnc borme.h,azide, 

GIULculo \ 

. in one t: ;;: , 1 li™= «*« « " ^ 

comb.rumon with treatments ^ are „„, 

30 Treatments forendoenne and or hormone imbalance d, 

„ mtc d ,0. radioacrtee isolopes of ,odme such as an 1 ^ 
2ro cv,h hormone, sucb as HLMATROPE™ (recombinant somatropm). . 



10 



15 



• vioni^ts such us 
, ^PROTROPlN-^somatrcnir.uop am.ru. a* 

hormone analogs such a, PRO K . v \ D OSTATlN™ 

PARLODEL*'" 1 (bromocriptine): soniatos - 

[oM 3 o„adou-opm prepara— (menompin s,. - 

PR0FASr , (ch o„» K 0 nthenc hum;m goMdotr „ P ,„ ^ 

METRODIN 7 '* .urofoUdropm « ^ ^ LUTR£PULSE -» <=— „n 
hormone preparations such ab - ^ lUPRON™ (leuprolide 

hydro chiond=>; symhenc g o,ado,rop,n ^ ««u««>. - 

acetate;, bur. rJ _ n - n f rhvrotropin-rdeaMu 5 

orP titeV svntneti^ F^r iJ "* 
ZOLADEX™ Woserelm accusal- ■ (pr „ lire lm); recombinant 

■ - R FLEF \CT TRH and EFE\ PlNU-^a tp 
hormone such su, RELtr.-sc. sodium salts otthe 

TCH such as THYROGEN™". synthettc preparations 
human TSH such as in , T ™ SY NTHR01D™ and 

namra, tsomers of thyroid hormones such as - ^ ^ TR[0ST AT ™ 

LEVOTHR01D TW 0—. no sodium ^ ^ ^ such as * 
, llot hyroi„e sodium), and THYRO and 
»-propy"-ouracd (propyRh ourac. >, (tarb , ma2ole); h„a-adren=r 3 ,c 

TAPAZOLE™ (methimazole), InEO-ME 

receplot m ta g onis B such as propranoio, and - ; C -pELEPAQUE 7 " 
toa m— and todmated radto.o.rca, contrast a a 

. 1N , aPtR a FIN™ (sodium lpodate). 
( ,„pano,c actd) and ORAGRAFIN 

Add ,„ona, treatments tor endoenne ^ 

-t^tn estrogens or conjugated esu^ 
include, but are not limited to, estro. pREMARIN™, 

• iy ccttmYL™ (ethinyl estraaioi;, i 
FSTRACE™ (estradiol), Eb 1 IM < i_ ESTROVIS™ 

Tun f<;T™ OGEN™ and estropipate (estrone;, Lb K 
ESTRATAB™, ORTHO-EST ,OG ^ ^ V ALERGEN™ 

^nestro, ESTRADERM™ ^ ^ ESTR0JECT LA ™ 

— • DEP ° bb 1 ^ 1 NOLVADEX""* (— 

SEROPHENE- and CLONUD P ^^.^ 

(hydroxvprogesterone caproate). Mr- p yCRlN™ (MPA), MEGACE™ 

t,tM PRO VERA and Lit- ki.n 
(medroxyprogesterone acetate), r vnRLUT VTE™ and 

v-ORLUTIN™ (norethindrone). and NORLL A 
(me-estrol acetate ).NORLL 11- 



20 



30 



. , c n -\< NORPLANT 

.,„,, nR v'esieronc impiant. 5 ac. ~ - 
AVGHST1N"' (,0—ne aceta P . such as RL' 486- 

SYSTEM-' (subdermal implants ot norge,tre - ro „„,. no drel plus 

(mifepristone): hormonal eontracep proges terone). 

^r-cT \ cpr T™ (intrauterine duMce uuu 
m estranol). PROuEST ASERT On \*ELONA™. 

LEV LtuN , . i m , p X [ -vi (ethinvl estradiol/ noi^ 

estradiol- levonorgestrel, LU'U - N0 RINYL™. ORTHO- 

— NO rTo'«^ ORTHO- 
DESOGEN™ and ORTHO-CEP estrad ioVnorgestimate», 

TDtrvn FN™ (ethinyl estraaiouiwi B 
CYCLEN" and ORTHO-TRIO CLE. a n<J OVRETTE™ (norgestrel). 

, mad nn™ (norethindrone), ana 
M1CRONOR™ and NOR-QD ( nce dlsorders 

„) treatments tor endoenne ^ - melhenolon e acetate and 
i- -t^ tn testosterone esters sulii 
inclu de, but are not limited to, ^ guch as TESTOJECToO 1 

testosterone undecanoate; parent AT ESTRYL™ (testosterone 

^ TESTEX™ (testosterone propionate). DELATES 
(testosterone), TtS> L tA v rvn ionate), DANOCRINE 

> nFPO TESTOSTERONE™ (testosterone cypionate), 
enanthate), DEPO-TEb LUi nRFT0 \ ; METHYL™. TESTRED 

, u^nTFSTl^Mfluo^-mesterone^ORLlu. 

(danazol),HALUico - njdrIN™ (oxandrolone); 

and VIRILON-™ (methyUestostero^ ^^^^ receplor 

testosterone transdermal systems sue a NT)R orUR™ (cyproterone 

• . f and « a , p ha-reduetase inhibitors such a, AND - . cotropic 
antagonist and , a.pna ponSCAR™ (finasteride); adrenocorttcot.op. 

. nT! , c\T\™ (tlutamide), and ^ u • cteroids 
acetate). ELLEXLN sYN , M (cos yntro P m); adrenocortical sterol 

hormone preparations such ^ ^ (alclom etasone di P ro P .onate). 

and their synthetic analogs such as A a,v ^ ^ V ^ CER1L ™ (be clomethasone 

CYCLOCORT- (amc.nomde), BECL . rfMS0NE ™ and UTICORT™ 
■ PPLESTONE™ (betamethasone). BEMSONb 

..propionate.,. CELLS betamethasone dipropionate). 

(betamethasone benzoate), DIFROb - -odium phosphate), CELESTONE 

_^ nU vtctm (betamethasone sodium pu^-i 
CELESTONE PHOSPHATE (be BETA-VAL™ aod 

30 SOLLSPAN- .beume.hasone sod.una phosphate 
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. TFMO VATE"Mcloboia,ulpro ! 

VALISONE- (betamethasone valaal . } HYDROCORT ONE™ 

rnPR v.- M H 0 cnrtolonepivalate).CORit • 
( L ODtr- vl i~.^- \fpT\Th icoitii^i 

(comsol (hydrocortisone)), h lhvdr0 corUSone) btityrate). 

T pir'Oir)" M (Cortisol (tiyorueui 
(hvdrocottisone) acetate). LOCU (hvdrocorm one) sodium phosphate). 

r or i^cpw ATE™ (Cortisol (hyarocuu 
HYDROCORTONE PHOSPHATt , , h .. d . oc ornsone) sodium 

At i' rriRTFF™ (cortisoi ^hvUiOcci- 
A .„Y D ROCORT» and SOL, COW ^ CORT1S ONE 

5UCCinale) , WESTCORT™ «, TWO**" <*~*> 

\CETATE™ (cortisone acetate). " " .,„ e , has00e ,, DECADRON 

TOMCORT- ^"^'^ PHOSPHATE- an. HEXADROE 
LA™ (dexamethasone acetate), ■ h haK) FLORONE™ and 
PHOSPHATE™ (dexamethasone ' ^ ACETATE ~ (fludrocortisone 

MAXIFLOR™ (d— FLU0 Htt»» and 

. x iPROBlD™ and NAbALLL^t v ct i IOR-OP™ and 

acetate), AEROBE LlD EX™ (fluocinomde), FLLUK ur 

SYN ALAR™ (fluocinolone acetontde), ' HALO G™ (halcnomde), 

, , rORDRAN™ < flurandrenohde), n- 
FM.L (fluorometn mfdROL™ (methylpredrnsolone), Dtrv- 

HMS UZULELEM" <-^ a (methylpre dn,sone acetate, A- 
MEDROE*" and MEDROE ACETA ^ soduim sura nate). 

METHAPRED T " and (paramete one acetate,, 

ci nr ON™ (mometasone luroatej. - ac etate\ 
ELOCON im. prON'OPRED™ (prednisolone ac 

r t \ rnRTFF™ (prednisolone), c^- TM 
DhLTA-CUKltr vt , f s HYDELTRA- 1 » ^ 

^rr T a,SONE (prednisone;, 
(prednisolone tebu.ate,. DEr. - ■ _ (mamcmolo ne aceton.de). 

K.ENACORT™ (mamc.nolone), Ma, ^ (lnamcmolon e d.aceta.e). and 

AR1 STOCORT™ and HaNACORT D ^ of biosynthesi s and act.on 

AiUSTOSPAN- ttnanacnCone be. on. >■ < ^ NB0RAL » 

of ^enoconica, ^ anJ METOPDt-ONE™ (m^ne). 

(k „o,e, MODRAST.^ ^ ^ tntba.ance d.sorders 

Addtnonal trea.menas for endoc ^ ^ „ mixmres lh er=oE 

,„ cluJe , bu. are no. bm.ted to bovme p and SOVOLDT", 

;() , nsul ,„ ana.oes. teconrb.nan, bonran .nsnbn snob 
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• v \ ^v> i tolbutamide). 
„„, , lyro!! ,vc,.nnc »* - L - n<J T0UNASE -. uotoanndc. 

( . U cla Z1 de).GLUCOPHAOE (me (T 7 D <: ) such as rosigluazone, 

• ^ ™d ci^luazone, thiazonu tr ogHtazone; 
(ghmepinde), and ci = ^ lpiogUatazon e), and tro^ 

\V.\NDIA™ (rosiglitazone maleate) . somato statins such as 

alDha - g luco Sl dase inhibitors; - - - - ^ pR0GL YCEM™ 

SANDOSTAT1N voi.tri.otio-)' dcs „f ,he inv««ionare 
(a W„de,. in s„» other — . 

a4m ,„astered ,„ and a sulf o„ yl orea 
ant ,d,abe«c agent, a ghtazone anud.abe, 

, Thenpeuucs of the inventor, are adnhn.stered m 
ln one embodrment, the Therapeu for ulmne 

aom b,nat,on ,,«h treatment, for at— ^ 3uch . conned 

moul Hy disorder, tnch.de. hot ore no, ^ ^ (e.g., CLfMARA and 

e5tro gen S fo,.. PREMAWN and ESm (e .^ 
MORA*) esrroptpate. and ehloromaruaene, pr = pR0METW UM* 
AL vur-BONOR* (norethidrone acetate). 

(m e„ 8 esr,rone>, HCRO esmgen , prog es K rone co.brnahon 

Ptogesterone. and naegesrro, ace ^^^droxvprogesrerone ( , 

PREMPRO™ and PREMPHASb ) 

FEMHRT"). Th erapeut,cs of the invention are 

ln an additional embodiment. P ^ ^ and 

administered in combination ^ ^ $ulfate ( ,on sulfate, 

hypochromic anemias, including u ^ ^ ons glUCO nate (e.g., 

FEOSOL™). ferrous fumarate (e.g.. ^ ^ ^ ^^^m), iro n dextran 
FERGON-), polysacchande-iron comp - ^ y . ^ ^ 

■ : sction (e ,.. INEED™). cupnc sulfate, p. • hydr0 xocobalamm, 
injection v -_ dfDISOL™. RLBRAMl m - 

30 cvancobalamm injection (e.g., - 
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. , . rH0H 4Pu-Glu, citrovorum 
-,-rcTM, u.ucovorm U'ohnic acm. ,-Lliur 
toUc acid (e.g.. FOLA 1 rt™>- W*o uansferrin or femun. 

, , or WELLCOVORLN (Calcium salt ot l,u, administered in 

m certain embodiments, the Thcrapcu psvchiainc drugs that 

, „, treat osvchiatnc disorders. fb> 

— — W '* age " lS Zp-.cs of *. — incMe. but ,, «* 

may he «* l " , T ^ c,^- ctozaptne, 

— v,^n-iririe.Pimoziae, qucuat ca rhamazepinc, 
1 . _.4 tr ;nupromazine),antimanica s - 

trifluonerazinc, <inu « — t . . :trlte \ antidepressants v ^ 

uuu^r _j lithium Liucu<-/« 

— wh ' um carbon : e, :l 1, c,™,— . ,es,p. m ,, 



■ -CP"' 
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d , va ,prcex sodtum. hthntm mm~ • c , omptam in=. desipramine, 

amttrtptyhne, — P- b - roP '°"- C ^ ; ^hoxaztd, nraprctthne, 
to ep,n. > : M :„ ne , phe «,,e, prornptyhne. 

— ■ - — 

senrahne. tranybzypromme, trazo _ C«*«P*. 

agenrs (e* * raZ * m ' bU5P ' r0nC ' a , p l« and slants (e.g.. *- 

amp hetam,ne, > of (he invmlIon are ad™n,s K rad in 

fa other embodtments.theTherapeu Neur „,og,cal agents 

- ^1^1:1" - *. — „** - - - 

that may be administered with » c , 0 „azepanr, ethosrtxtm.de. 

„ mil ed to. anuepdepdc agent, (e.g., - ^ ^ felbam are. 

phc „„barb,ta,, P*- "-- t ,a s ab,ne, topiramate, 

gnhapenttn, iamotngtne. ievepracer - a „ upark , ns on,an agents (e.g., 

zo „,sam,d=, diazepam, lorazepan, and don P ropimrol e, 
levoli „p,ca,b,dopa, seiegiline. "^"^ > „, ; mheayphemdyh 

Framp »o,,benztrop,ne.b, n ■ 

tolcap „ne), and MS rherapeu s - ^ ^ are admmisKred ,„ 
ta another embodtment. P agenls 

• • with vasodilating agents ana or invention 
combination with vasoa Therapeutics of the 

,., ,:„,. aaents that may be administered * inhibitors 
Vasodilating agents mnvertins Enzyme (A^c-J 
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., minr i « P irapril. trandolupnl. 

., , xinnl penndopnl.qumapru.ran 1 . 

to-opnl. Usinopnl. mocM P n». t isosor bidc mononitrate, and 

on j pvlidrin). and nitrates m av be 

administered in combtnatton « . be llunanzl „e, isradtptne. 

not limted ,„ amiodipme, bepndlL * ta " em . 

• v^inine and verapamil, 
nicardipine, nifedipine, rumouipu. . Qf ^ mventlon are administer.. 

In additional embodiments, the P ^ ^ for example . 

■ th nther theraoeutic or prophylactic = 
. nation with otnu uic , 

radiation therapy. 

,. „ Decr e,j|edja=y<d^^ 

^^^^ in " eCj 

Th e present invenuon rela =s ^ ^ ^ ^ 

an ,creased >eve. of a po,ypept, ^ * Mmpnsmg . therap euucaUy 

<° «* - v ; nuon {M «** 

effective amount of an agon.sr of the causcd by a decrease m 

inv e„.,n, Moreover, , wi» be ^ ,„ an in dividua, 

Beared by adm.mstenrrg rhe polyp P ^ of trealm e nl „f an 

S e„ered form. Thus, .be tnvention a so ^ 

Wivrdua. in need of an nrcreased level of ^ ^ „ 
t0 su ch an indrvrdual a Tberapeulrc comprrs n 

increase rbe acuvity level of rbe polypep - ^ # ^ a daiiy 

For exampie. a paPent w,,h dec ^ ^ Prel ,„ bly , rhe 

dose 0..-.00 u^ S of tbe PobjoP"de ^ ^ scheme, based on 

poly pept,de ,s ,n rbe secreted forna « - ^ 
admintstrarion and tbrmulauon. are pro 

. fTr ea,u«Jnej^aL^^ . 

Th e prcsem invenuon also reU ^ ^ ^ 

. sed level of a polypeptide o. *e , h , ra pei.ticaUy 

30 ol a decreasca .c , , „,,moosition compnsrne a merap 

■„„ m such an individual a composr 
admimstcnng to =ucn a. 
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, 0 f the invention (inciuanv,pol;-P-P^- 

effective amount ot an am w 
. r :u Pt ii^ of the invention). - n u:u;t production of a 

ln „ ne ex amP ,. ;; iechnology 1S 0 „ e ^ of . of 

po.yp.pU* of *e present ■«*«» . a sccr5Bd (om . d ne to a vatrerv o, 
decreasing levels of a polypeptide, pr . ^ 

or exauip^- a t- 

enolog.es. sue,, » ministered intravenously ant.sense 

leased levels of a polypeptide * for 2 , days . TWs trearment ,s 

i.^;,;.c ato.v l.O, M , . nt(= ,H The torniuuuon 

r ' if the treatment *ab ^ 

rprtl 3«u^d atter a / -dav i — h ^ 
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repeat a x .:a~a in txampie iJ. 

oft „ean,isensepol>muc.eot,de,s provided m 
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One method of gene therapy are obtained from a 

expressing a po.ypep.tde. ouro a pattenh • ^ medmm a „d 

subject by skin biopsy. The resumng « - ^ , ^ surface of 

, ,„,„ sma ll pieces. Small cnunka ol dr. 
separated into small p , m nieces are placed in each flask. 1- 

. tissue culture flask, approve, , » P ^ _ ^ , fter 24 

„ours at room temperature, the flask ^ ^ ^ , 0% FBS. 

to me hottom of the flask and fresh men, (e ^ J7 degrK c 

ponicil.rn and streptomycin) Is added. The flasks are 

for approximately one week. subseq uendy changed every several 

Kl ,K,s time, fresh medra ,s added and flbrobtetS emerge. 

„ „ „..ks in culture, a monolayer ot librae 
oavs . After an addrrronal r-o «eks ^ 

The monolayer is trypstnrzed and scaled , nimkedb v rhe long 

pM V-7 .Kirachmercr, PXe.tr, ^. ^ ^ ^ £coR1 and 

.erminal tepears of the Moloney munne ^ ^ hnear vector ,s 

.1 , trp^tpd with call lntcsuuai P 
Hrndlll and subsequently treated s* ^ 

donated on agarose gel and punfed. us ^ be ampuW 

The cDNA encoding a polypeptide o P ^ ^ as se. 

- pcr pnmets ::ri ~— - - 

forth m Example 1 usmg pnmers an 
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- > mvimis m EcoRI site 

-~ ir v Prelcrabiv. ttiv. pi • 

" mimoa * ,p uxlon ;' l :''":::,„, ^ ^ «« ^ nwnnc 

and u» J" Pnmcr includes - • HindUl fragment are 

'** ta * b0 " C - " K " The resuluna mixture ,s 

added together, in the presence ■ - - ^ ^ The 

stained under conditions appropriate ~ vvhich are then plated onto 

. mr ,; stb .nu.edtotransformbacteruHBlui, 

ligation mixture * f rft „firmirw that the vector tias the gfc»e 

• c - fhp nuroose ot connrmni- 
ava r containing kanamycm tor the purpo 

of interest properly inserted. ;„„ cells are aroevn in tissue 

i -7 nr op -ram 12 packaging - 
The amphotropic pAa I ' or e, • , , ... , nMF.Ml with 
' ■ nmhscco's Modified tagies.vleu. -■ 

culture to confluent density m Duioecco ^ conlil i„ing the 

10 * calf serum (CS,, pemc.Uiir nod sirepio^ • ^ „ vecto , 

„ s „e is then added ,0 .he media and the pacha = ^ ^ 
The pacRa S in S ce„s now produce infeconsvrra. 

pac k a g ,n 8 cells are now referred to as ^ th e 

Fresh med ,a is added ro ihe transduced prod ^ 

in cm date of confluent producer cells. P 

m ed,a ,s harvested Iron, a ^ a mter l0 remove 

containing the infectious vual pant • ^ ^ ^ ^ Media „ 
cached producer eel, and , - ^ wlth lhe 

— d fionr a sub-confine pla* of ^ ^ ^ ^ ^ ^ ^ med , a . 

m edia from the P*"*^ „„, be , nfe „=d and no 

" 01 ™" » h,Sn ; - . vcr ; low ,hen ,1 is necessary 10 use a retrovtra, 

selecuon is required. If the liter is -re ^ ^ bsen 

~»r *- ' ™ rkCr ' *"* I" ermine whether protein is 

efficiently infected, the fibroblasts are analysed ... - 

-""I sneered fibrohlasis are then iransplanled onto the hosueuher alone or 
afw j: s J en ^ to confiuence on cyrode. 3 microcarraer beads. 

E^ajry3le27^^ 

I^oJvn^^ nv accord ro the present invention involves 

• 
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rl r S Patent 

pro mo,er v, homologous reoonrhmatKm »*^^^.. ^ ^ < • 
K -»i u)07- International r ui. 

NO :5.641.()T«J, issued June -4. • - ; „ n NT >: WO 94.12650, 

. q , *mber ?6 International Pub- 

published September - , ^ ^ . 5**9,-8. - 

published August 4. l«*;Kote^ ^ ^ 

(l989) ; and Zijlstra et al., , ~ _ ^ ^ ^ ^ nQt expressed in 

acuvat.cn ot B en 

the cells, or is expressed at a lo* & and urgetmg 

Polynucleotide constructs are ma ^ endogenous 

... ,.wb are homologous to me- P w iU be 

seauencca, • targeting ^H" 1 - 1 "- " 

suffidM „v near .he a end oi the pol recomb ,„a..on. the 

operably Unhed ,0 the endogenous seq , ?qr ?m , he 

am p,i„ed promoter con.a.ns d.st.nc. r ^ ^ 

5 Pret era b l, .he T end of .he ^ ^ , he second 

— - » - »■ e " do ;;; ;: !luo„ *. - *. » -> °> - 

targeting sequence con.ams .he same 

P romoler ' , , he amplified targeting sequences are digested 

The an.phf.cd promorer and* -P ^ ^ 

20 «.h the appropriate restnehon sequcnces are added 

pbosp „a,ase. The d.gested promoter - , ^ , s malMa ,ned under 

Td DNA hga^e. uici^ 

together in the presence fragments. The cons.ruc. ,s s.ze 

fraC.ona.ed on an agarose gel .hen P 

25 prec.ptot.on. Ka , uc teo„d= constructs are admin.stered as naked 

,„ th,s Example, the po.ynuclcot, ^ ^ cons , ra c.s may also 

nucleotides via eicctroporanom «« , ^ ^ ^ 
bc adm,n,,ered with transfect.on-tac.l.tat, of dellverv arc 

S eque„ces. v.ral pa.ic.es. pree.p.ra.ing agents, ere. 

, , ; n rhp art. , .....inn will take place 

30 known --- homologous recombination .% 

0m tba eclls are trans. «U ^ ^ ^ 
which results m the promoter bein = P 
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- 1 • ulC lcotuie corresponding to the 
sequence. This resnhs ,n UK expression ol 1 po > , • suinmg . or 

poWuucloonde - °* *»• EXpreSS, ° n 

an c other method known in the an. ^ „ 3Sue , s 

Fibroblasts are obuuncd r m a sub w ear , stuttonary 

placed in DMEM - t0,, teul = » s ^ „ th „ u , r ten, 

phase hbroo.asta arc t. ...... and tne relM s 

med mm. An altquo, of the eel, * - - ^ « 

.. rpVlbie ct P dtoccntrifugation.Tht.supema , 3 7mMNaCl. 
cells are saDjeui-u i- ufpFS dH /.j, » j / nuvi 

, r .,t^nn Hurler Li 1 • v ^ ~ 

, soended in 5 ml ot electroporat.on ....„.„„n,, ed . the 

HPOj 6 mM dextrose). The cells are -- 

5 nrM KC 0.7 -M N^ HPO. ^ ^ ^^^^ buffer — 

supernatant asp.rated. and ^ ^ con[a , ns 
m , ml actuated bo— > ban ^ ^ ^ .mmedtateW 

approximately 3X1 0» cells/ml. Eleclrop 

following resuspensron. For exampl e, to 

Plasmid DNA ,s P «H "^ „ the p ol> ouc,e„t,de of 

— » ^ f " l ^r; B , Pcrmemas, Andterst. NY, i. «~* - 
the invention, plasnud ^ pcR with an Xba, she on the 5' end and 

Hindlll. The CMV promoter ,s amph OT uplifted vi. PCRt one 

. BamH, she on me .end. Two — ^ ^ ^ ^ ^ ^ ^ ^ ^ 
uon-codtng sequence (fragment 1) is amp ^ ^ , 

Xba sue a. the 3'endr the otner non-codm = - q ^ ^ ^ ^ ^ 

Bam H, sue a, .he .end and a Hmd.U sue « • (CMV prom oler - Xba. 

fegmcnts (1 aud 2, ; P B : mH1 , and llga , d together. The 

and BamHP, hagmen, 1 - Xba ^ ^ ^ „ th tht Hind,,,- 

resulting ligation product is dlJSteo 

digested ph'C 18 phisnud. , 0 .4 em electrode gap 

P.asmtd DNA ,s added lo a m utfmL 0.5 m. of the 

(B ,o-Rad,. The final DNA concentration » ^ ^ ^ addcd 10 the cuvette, 
cell suspension icon.ammg approbate ^ ^ ^ Electroporatu ,„ is 
and the eel, suspension and DNA so u ^ and coUage are se, « 

perfomed ,n,i a Gene-Puiser app rat ^ s „, decreases, bur 

960 uF and 230-300 V. respectively. As = 



20 



25 



. . , u,.;.,.. nr ,or:iie the uuroduccdDNA into their 

the percentage of surviving cells mat ,tab„ 

: ^sdramaticallv.Givcnihesepara.nciors.apu^um.0. 
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i,PPr0X ' ~, ' e,ls are mainramed at roon, remperarure for approxtnoareW a 

E1 ect.op»ra,ed c I W m ^ . 5 ,nle transfer 

rt ;„ pr *- The cells are adaea airtLuy i r%p^win»* 

r ,iri cm dish and incubated at j / degree ^- 
Wlth , 5% «.f«™»> . ' C ™; of frMh meJia and inc uba.ed for a 

day. the media is aspirated and replaced 

further 16-24 hours. h alone or after 

. ... , ,. ct? ar «. then injected uuu mi. ^ob, 

e " g,ne tc CI o -oae, 3 natc— beads. The ubrobtasts 
h avi„ g been g row„ to conf, • _ ^ fee in „ oduced im o a 

„ow produce the protein product. I ne 
patient as described above. 

Fattnple 28. Metn g ^~~~(^„ vivo gene therapy methods 

mother aspect of the present ^ ^ l0 the 

— S Xentlon may be operartve.y „n,ed ro a pronvorer 

, The polynuclcond* 0. the preset. by (he 

- -» ^ rt ^^1 — - nrerhods are hnoveu ,„ 

the art. see. tor example, - ,,(31:470-479 (1997): Chao et ah, 

5705151, 5580859; Tabata et ah, Cardiovas.. a 7(5):3 14-3 1 8 

-.r. < 1 -» o-) (1997); Wolff, Neuromuscul. Disord. 

The poW™— construes ^ , hc , nterstto , 

. . . .u, rP iic ot an animal, sucn ab, mjv. 
ini ectable materials to the cells The 

o . -I.;,, i U n^ liver, intestine ana tne u^., 

30 space of tissues (heart, muse. ~in. lun, or 

Slivered in a pharmaceutical.? ^ k 
polynucleotide constructs can be delivered P 



aqueous carrier. 
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. , nx - s or R \ A. refers to sequences that are 
The tern, "naked" polynucleotide. •- - inlo lh e 

,,,;.. er v vehicle that acts to assist, pro.aot,, or 

free from any ddi*cr> - tomtulat.ons. l.potectin u, 

'" dUamS ^ Z he Be However, the polynucleottdes of the present 
precipitating .gents *d ^ ^ (wch as those taught tn 

mvenuon may also be dehvered ,n ttpofotne ^ ^ g ^ ^ 

, .,. p r „» a l a 995) Ann. NY Acad. bci. - 

Feigner F.k. „ rpn iredbv methods well lenuwn c.a.~ 

„• , r- ii <^nvl-7) which can be prepared oy 
(1995) Biol. Cell 8D(i) i - ) 

-lfiMed in the art. . . .u^r-inv method are 

sKiaeu in t _ ^ , - n the gene L herap,» incm 

The polynucleotide vector construe,, _ ■ " will the v contain 

- n intpor'-it' 3 into tne nubi s^ii^i - 

prefe rabW constructs that «... no. mteg, ^ ^ ^ ^ sk „, eJ , n 

sequences that allow for rephcatton. , . rsroethenp ie S 

lhe art caa * used hot drrving *■ ^ ^ ^ ^ rnto 
tech „ iq ues, oae m a,or advantage o d ■ = m ^ ^ ^ 

larS e, ce„s is the — narur. of * ^ ^ ^ m 

have shw „ that non-rephcattng DMA sequen ^ 

««. ptoductton ol the ^ f^^' . space ol 

■ The polyraucleottde cons,,,, aan .e e " ^ ^ spken , bo ae 

nssue s within the an animal, includtng of musc^ ^ 

sw mach, tntesttne. tenure ■ ^ ^ the ,„,ercel,ular Outd, 
com ec..ve ttssue. mtet, a *> ^ ^ ^ ^ ^ flbers 

mucop „, y sacchande mam - = ^ ^ or thlt sam e 

m the ,a..s ol vesse,s or ^ ,„ the Ucunue of bone. U 

ma ,r,x withtn connecttve ttssue ensaeat ,.n = ^ ^ of 

- — ■ - - m : — — - * prefcmd 

lhe iyntphatte channels Da, . ^ dehvered by injecuon 

for th e reasons d.scussed be lo,. T ^ ^ ^ „ jnJ 

imo the tissues ^ ^ m alffcre n„a,ed. although deUverv 

pressed ,n percent, non-d, . ^ ^ ^ ^ 

and express.on may be achtevea fibroblasts /« 

u - for example, stem cells otoLouuu 
dhTerenttated cells, sue, aa. .o. ... anJ Mpress 

v , v , m „sc,e cel,s are particaiarly competent ,n than . 
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polvnucleohdes. ...wtiwedosaeo- amount ot DNA or 

' , ...ted oolvnudeot.de injccnon.an cl..vt, 

For the nakcu pol. _ ">*^ 

RNA wi« be in *c ton,c of ttonr aoou. v ~ - - - ^ ^ „ ^ „ 
body we, g nt. Ptctctabty the dosa S e w ^ 5 ^ Of course, a, 

mg . kg anrf more preferably from aboot 0 >- - - to the 

the m i,n of ordmary *U *«> •"^^J^ of nude, «d secjuence 
„ s ,,e stte of rnjectton.' The approbate ^ ^ depend 0 n t be 

i uw fVir^p of ordinary smu ^ 
, nr r . a diW be determined by most, u nr *ferred route ot 

canrv-auuy. ^ M ,Wmstration. lhepn-iencu 

i ,.-,,1 the route ol au.»i.-^ - 

rond ition being treated and the ro interstitial space ot 

w , -,i mute ot injection int« l-c - 

^mtstration ,s by tbe parent * ^ ^ ^ „ , nhal uhon o, an 

„ ssues . However, otbet parenteral rou ^ ^ ^ or 

aerosol lonnulanon par— for de ^ ^ ^ can be 

mu c„us membranes ot the - ^ ^ procedure . 

l ° — dUrmS ;;l ^ec'tea po.ynuc.eotide ,n muscie ,„ - U 
"^ re :°T:, ntpL ONA for productton of mRNA CO.. for 
determined as folio*.. Sut.ab ar . d in accordance with a standard 

peptide of the present — ,s P«P ^ ^ be e , ther c , rcu ,ar ot 

recom bma„, DN'A ^^J^ with liposomes. The creeps 
, 1M ar, ,s enber used as naked DNA J ^ ^ ^ DNA 

mus cles of mace ate then Injected *«h ■ ^.heted by 

.. n \A female and male BaiD/*- 
Five to six week old t-ma in ci S1 on is made un 

■ t u n 7 ml of 2.5% Avertin. A 1.3 cm 
intr apentoneal injection with 0., Jhe template 

the anterior thigh, and the quadriceps mus ^ a 27 gauge needle over 

DNA is mjected in 0.1 ml of carrier m a . = ^ ^ ^ lhe 

i n > rm from the distal inseiuu 
one minute, approximately 0, cm ^ ^ ^ ^ for fumre 

k „ee and about 0.2 cut deep A > * ^ ^ 
localization, and the skin .s close 7 davS ) muscle extracts are 

Ate an appropriate tncuba.ton urne < ^ ^. ^ _ ^ ^ ^ q( ^ 

**** by exctstn, the enure ^ ^ for prolein expression. A 

mdividual quadriceps muscles i^ , ; n a similar fashion except that 

• n e v D rcssion may be done in a 
ume course tor protein expre ^ ^ Persiste nce ot DNA 

q uadnce P s from d, fterentm.ee 
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,,, v southern blot analysis alter 

total cellular DNA and HU • lo extrapolate prop* 

" t - the ab ovc experimentation mn,- 

The results ot the above P . nhumans and other animal* usm = 

d osa 2 es and other treatment parameters mhr 



DN'A 



E^cjur*^^ ,so be expressed m transgenic animals. 

-7- J t^7o7me invention can also be exp 

, . „• _ n „ secies, including, ou » „n mates, e.g., 

su ,nea p, S s, p, S , — ~ ; iKd t0 s enerare ^ - » 

haboons. monheys, ana ™ ^ herern or odaerwise ^» » «« " 

used to express polypeptides ott 

protocol. be used w mtroduce the transgene (i.e., 

— "° Wn " m l im als to produce the founder Hnes of 
Nucleotides of the invention) .nto pron uclear 
Uenrc anrrna, Sue, —s rncK* , 
^eclion person « at, APP • M«* ^ ^ „ B , ol echnolo S y 

r .rPtal Biotechnology (N^) 11 " „ l9l (l9 89)); retrovirus 

Carver et ai., d iu p at 4,0 v 

, <N» ^ - T^*, -ten . a,. Proc Nad. -a, Sc.. 

stem cells (Thompson et al., Ce > - 3)) . Reduction of the 
embty os 1L0. 19S3, Mo, Cell. Btol. , ^ ^ ^ „ a ,„ Scteoce 

25 po Wnnc,eo„de S of doe —ton ^ ^ embry0 „,c plennpotent 
I5W745 <19W>; «*=*»«* nracletc and spe™" 

SBm cells and transfer^ the stem * lW9); «. For a revrerv 

■* «*"*>"*• SK °° , , v . s r«en=e here.n In as enurery. 

. „,„ wW ch is incorporated by -etcren trans gemc cones 

30 li-'Saa ■ . v be used ro prooocc 

Anv technique known in the art uclear transfer mto 

the invention, tor c.\ai k 
containing polynucleotides of the 
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15 



. , , „ fewl. or adult cells induced to 

uutesceitce (Camped e> til..: 

813 ' I""'"- , , , lrms „..„,c animals that carry the mmpm 

The preS e„t .mention prov.des to . ,„ some . but „„, all rhetr 

,„ a „ then cells, as «U as animals - ^ „ , stng.e 

cells. (.*.. nrosa.s annals . conca , amers . head-to-neau .andem- 

lransg e„e or as mul.iple copras such ^ ^ and 

head ,„-,ad tandems. The iransgene m > f „_ amole , *e leachmg of Lasko e. 
.. : .. a .,a in a oarticular ceil type by .on. - regulatory 
al. (Lasko a. al.. Proc Nad. Acad be. - ^ , „ d up on the 

fences reared for such a celbtype . - ^ ^ ^ ^ ^ ^ a „ when 
pam cular cc„ type of .n.ere,, an » M*» ^ ^ chromosoma , she 

u i, des ,red that the pdynucleol.de trans.. ^ ^ ^ a , s 

of the endogenous gene, gene targettng ts ^ hom „,og 0 us to the 

l0 be utilized, vectors con.atntng some via homologous 

e „ dog c„ous gene are designed lor the pu, " „. funct ,„ of .he 

recom b,na..on rcth chromosomal seuue als0 be sel ec,,ve,y 

^eolide seance of the en dogen us > ^ g „ e m M , 

induced tnro a pantcu.ar cell hype, *» Gu „ a , (0u e. ah, Scrence 

that ceh W e, by following. for^P ^ ^ ^ ^ . „ speed, 

inactivation will aepenu f 

to those of sh.ll in the art. thc exptession of .he 

Once .ransgentc ^^Tj^ Kch „„ues. hrtna, screentng 
recombinant gene may he assayed u.ihz, ^ ^ a „, mal 

may be accomphshed by S^£^ ^ ^ p , ace . Th = level of mRN'A 
„ ssu es to venfy tha. tnregra.ton of . ^ ^ My a , so be 

expression of the transgene m .he «~ ^ ^ ^ ^ 

«** <KhmqUS ;tm r an mal, , s„„ hybridan analysts, and reverse 
of tissue samples obtained trom the e . ex pressing tissue may also 

PPR fn-PCR). Samples ot transfer . 
transcnptase-PCRirt r^^; 
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i ^\r-A\* : asme antibodies 

, -h M-nicallv or imnumohi^oc 

bc evaluated nnmunocyloch.micall. 

specific tor the transgene product. bc bred> inbred, outbred. or 

' Qncc the founder animals are produce . Ceding 

rthP n-irticular animal, txani^i 
„ ossbred l0 produce colomes U P- of founJ „ animals ,, lh more 

slraK g,es include, b* ar= not tm ^ ^ breeding of separate 

tba „ one »» » — "^V that express me transgene « ^ 

lines i„ order ro produce compound — ^ trans «ne ; crossing of 

levels b ccausc 0,'*= CTcccs of addtuve expressron ^ 
1 i- tn nroduce animals nomu^ rfD 

, .v«mu^ transonic animus to pi - ,- n ,; ral . t h e need for 

nciciO^>^ u - - pvnression ana ennunat< 

, nl e g ra,,on sdc in order ro both homozygous Imes ,o 

screening of antmals by DNA analysts, . ^ ^ „ pbce *e 

pro duce compound heterozygous or - , ■ ^ ^ of 

tran sgene on a dis.mct background thausapp 

interest. es which include, but are not 

Tra „sgemc antmais of the ** **** °' 

lim , K d to. annual model systems use d , sorders , a „dor condiuons 

p o,yp=p.*s of tbe present invenuom ^ . ^ „ m 

located „,b aberrant express m an ^ 
am eliomtmgs U chd,seases, borders, and o 

be ^ by taactlvating or ^ 

Endogenous gene t.--' - Qgous recomb ,„a.ion. <£*. 

out - th e gene andtor Us promoter -»»■ »■ ^ & Capecchl , Cell 51.503- 

SK smites e. ab, Nature 317:2a0-.^ ^ ^ ofwHch ls incorporated by 

y 51 a Thompson et ah. Cell > a , aa- non . funcuona , 

„ ...^p in Us entirety). For example. fe 

reterenee he.- r n r a completelv unrelated DNA seq^e 

polynucleotide of the mventton for eomp ^ ^ 

U homologous to tbe endogenous polymud * , selectable 

tVip aene) can be useu, wit 
teg ,„„s or regulatory regrons * . ^ ^ ^ 

30 marker and or a negate selectabfe marh kn0W n m 
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.. ,., Pr ,cd homologous recombination. 

of merest, Insertion of the UNA con*- ^ particularly suited in 

,,i,„ 0 f,heEiruercdgeiie. buchappr he 

resl ,U5 in macusulion „ - n .., i „, li;: „„,„ s ,o embryonic stem cc.» 

«• " dJS ^ , u , e ^ «* «« Thomas * 

Capecch, ,«T ana Thompson . - ^ „ „ directly 

, t . . ,. se ; n humans provided the reeu ,..„ cto rs that 

adapted tor use .n appropriate viral .-a 

administered or targeted to the required site 

wiU be apparent to those of skill m the art ^ 

, jim.-nts of the invention, cc 

In further emoodrments genetically 

., «„r,he invention, or airernar,. 
,„ express the polvpepudes rh ^ ^ are 

entered not to express the poly? ^ ^ ^ ^ ^ ^ ^ (j ,„ 
Mistered to a pauenr m v,vo S ^ ^ ^ ^ ^ are „ ot 

animal, including human) or an M ^ ^ lymphocytes) , a „s, 

mnhed to fibroblasts, bono marror , ^ „, ro usmg 

> muscle celfs, endorheha, cefis ere J Qf of the 

r ecombman, DN A ieehniques to introduce ^ 

-ntion into the cefis. or alrenaar,^ ■ ^ ^ rf fc ^ 
endogenous regulatory sequence assoc ^ ^ ^ the 

^, by reduction (using viral but nor limired 

20 tra „sgene into .he ceU genome, 0,- ^ „ r afion, fiposomes. era. 
lo _ lhe us e of plasmids, cosmrds, YA , ^ ^ ^ ^ unJer the 

Th e coding sequence of the polypepr, es ^ promoKr „ ,o achieve 

control of a srrong constitutive or indue p ^ ^ The 

egression, and preferably ^ the poly pep t ,des of the 

25 engmeered cefis which express and p ? ^ „ the eolation, or 

: rven t;nn ran be introduced into trie p 

intraperitoneal^. rix and imp lanted in the 

Af—ly, - cef, can be ,„coq,o m, m ^ ^ 

boiv . ^ genenealiy engineered ^ „ a or 

30 2 ene„cal,y engmeered endolhelm. cells eon be imp JJW ^. - 

" ocular graft. (See. for example, Anderson eraf.L.S. 
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...v, lV - which is incorporate.).. 

Mullen &Wilson.L.S.P^ni 

reference herein in its entirely). „ on . alItoloattU s or non-MHC 

When the ceUs to he ^ wchniq ues which 

compatible ceUs. they can be admuustercd = ^ ^ inlroduced cells. For 
preV ent the development of a host — ^ fom ^ whlle .Uowmg 

m nle the ceils may be introduced m an enViron ment, does 

example, the - imme diate extracellular env iro 

for an exchange of components ^ systgm . 

,. , ht , ; ntro duced cells to be recognizee . us-s which include, 

not allow the mtro^u invention nave us^s 

T^n^enic and "knock-out" animus - — ; ^ h biological 

1 ,. useful in embuiai.i"3 — 

but are not hmtted to. studying diseases, disorders, and,or 

function of polypeptides ol the pres fof compounds 

— sassociated M *^Z^^- 

effective in ameliorating such diseases. 
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E^sleJItPr^^ 

Hybrtdoma Technology ^ by , vanety of 

The anubodres of the present mven ^ ^ 

m e.hods. (See, Current Protocols, Chapter ■ ^ ^ ^ (o 

ce „s e S pressin g polypepftde(s) ^ ,„ . prefert ed method, 

induce the produeuon of sera — ^ . Jnd punt ,d to render 

. preparation of polypeptide) tf*.. io „ , s th en mtroduced ,nto 

an a „imalin order to produce pol. otlhc ,„venuon are 

Monoclona, annbodtes specthc ^ 256:495 (W „* 

pKparc d ns,„ 3 hybndoma —a, - ^ ^ , , mmu „„l. b ; « 

c, al.. Ear J Immunol. 6:ol Hybndomas. Elsev.er. 

Hammerlm. et ah. m: Monoclonal , ^ , s im mun,red 

wi* PO»peP«*) ° f *» ,nVen "° n ' D « sra „ cells are cu.tured ,n any suhab.e nssue 

..■ressina cell. Such polypept.de-exp . = supplemented with 

. .. F„k' s modified Eagle = meuiu 

cnUure med.um. prefab, - ^ tv„h aoo 

10% fetal bovine serum (macuvated 



a ] of noness 



, k . ^r-Vrr and about 100 ug ml 

sential ammo auu~. 



0 f streptomycin. fuscJ „ th a suitable myeloma 

T«« ° f SUC11 n " Ce " be emp , 0 ved in accordance UK 

K „ une , ^ suitable myeloma cehlme m. ^ ^ ^ ceB ,,ne 

p resc„, invenuon: hoereeet. u» P ^ ^ ^ hy bndoma «* « 

(SP20) , available from the • ■ - ^ ^ by Um ,tmg diluuon as 

selectively maintained in HA 1 m - ^ ^ ^ hybridoma 

, ribed bv Wands et al- (Gastroenterology 

c „iu obtained through such a sciecu- ; nven uon. 
L ' ... ,„„ ,ue no'vpeptidevb; 0! ^ 

secre ,e antibodies capable o, of bl „ Jmg polyp ep,ide(s, of the 

A1 tema.,ve, y , additional .nt, bod. ^ ^ 

, nv e»,ion can be ptoduced i « J ^ antIgens , anb 

Such a method makes use ol the « ^ ^ ^ ^ !n 

before, it is possible to obtain an -W ^ ^ an 

The sdenoevtes ot sucn an ai 
animal, preferably a mouse. - ,. k are screened to identify clones 

pro duc= hybndoma cells, and the hybn omu ceha ^ ^ ^ 

, h ,ch produce an antibody vahose a §) ^ „ 

in vent,on protetn-speettte „ the po , )P e P ,ide<s) of the 

0 snch antibodies comprtse ^ ^ ^ ^ „ l0 ,„ duc e 

invention ptote.n-speeific an pro te,n-spec,,,c antibodies, 

formation of farther polypeptide.-) . .. hum anized". Such 

- * *° « °< — : hUm ;: , need from hybndoma cells 

antibod.es can be produced us,n„ Methods for producing 

„ producing the monoclonal annbodtes described a- ^ ^ herein . 

cb , m enc and humanized antibodies & ^ ^ B , oTechniqu es «H 

(See , for review. Momson Scteoce a. . ^ ^ £p 

,1986); CabiUy«al..L.b. Paten . . ■ .... Robms on et al.. WO 

Morrison etal..EP 1/^94, Neube \euberiter et al.. Nature 314:. 



10 



Momson at a,., EP 173404: Nauoe e , „ a ,„ Nature 3.4:268 

8702671: Bouhanne et al., .xaiuit _ 



(1985).) 



„ r . of the invention 

, s « I». -f"*-"" 

r ,,, m A Library 0f«F<» ., m human PB Ls are constructed into a 

Naturally occumng N -«««• ' mst po ,,peptide(s) of .he 

„ bra , „, M »*~ * h en ; posed (Sie e , . ,s. 

• »„ which the donor may or may not 
invention to whion uic P «tiretv). 

_ 0 . . m .. rat .H herein by reterence in us entire^ 
5 S85 .,, 9j in coipurau- ^ scFvs ^ construcled trc ,m the RNA 

Rescue of the Library, a - ^ rescue phage 

DO , .„ .escribed in PCT publication wo - 

aemid are 

human ro^ a ~ u fc , , r .Q p c oli harboring i" c r - 

j:s0 , a , d nu antibody fragments, approximate,;, > - -• 0 f ampiciUm 

uispi^i.-s t^inira 1% glucose auu — . ~ 

ui ed .0 tnocu.ate 50 ml .f *TY ^ ^ ^ ^ Flve m , of thus culture 
(2XTV-AMF-OUJ) and grown « ^ ^ % ^ JV of delta ge „. 3 helper 
1S us ed to tnnoculate 50 ml of-xTT, -. ^ ^ ^ ^ cu , mre 

,. M .3 delta gene ». see PCT ^ , he „ „ 5 rC for 45 mtnutes 

coated at ,7-C for 45 mtnutes wtthou, *** ^ ^ ^ ^ ^ 

W1 ,h shaktng. The culture is centnfuge a ^ ^ ^ 

kanamyctn and grown overmght. Pha = e 

W0 92,0.047. M13 wta sene HI h*«r phage 

MU delta gene 111 « prep* displa>ing anubody 

» does no, eneode gene m ^ lnfe ,,ous M13 delta gene , 

fag— »~ ' *«~ 3 h ; e pet P h«e ,n cells harboring a pUC.9 denvauve 
pantc.es ate made by growtng the he.P P - morphogenesis- The culture ts 

Lpplytng the wtld type gene ,„ pro.etn d ng ph ^ hour „ )7 . C .<* 

abated for 1 hour at 37" C without ^ ^ ^ ^ ,n 

25 sHaaing. Cells ate spun down <1E««* ^ ^ y <*TY- 

300 m!2xTY broth coutatmng 100 u_- a, P pha „ e panic les are punned and 

AMP-KAN) and grown ovemtght, >ha .= (Sambro ob et al„ 

concentrated front the culture medtum by ^ (M , msa „ NML 

• i i pr^ and passed througn a 
l990 ). resuspended ,n 2 ml PBS an P u)l3 transd ucmg umts/ml 

30 Sartorius) to give a hnal conc.ntra - 



(ampiciUin-resistant clones) 
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■nihc 1 - l Nunc > are coated overnight in PBS 

Panning of the Library. Immunol , 

- . u ,.. r , r, 0 u, ml or 10 ug ml of a polypeptide o. the present 

with 4 m, ol ut... - pB<: fnr - hours at 37»C and then washed , time, 

Tubes are bicko, .vim - incubated tor jU 

■ „iv 1013 TU of phase is applied to the tuoe a 
in PBS. Approximately 101 e> TL P . „ le and then left to 

- - r :rr:i: ; - - * 

stand lor another 1 .5 hours. lrie thylamine and 

■rv, PRS Pha-e are eluted by adding 1 ml ot 
and ,0 ttntes -h Ph ^ Mmtable lfter rt , ch , h e soluttoo is 
r0B ting , 5 mtnutes on an under and ^ ^ ^ « then used 

immediately neutralized w.tn to m, temri. for 50 

n TGi incubating cIulu« 
to mfect 10 ml of mid-log E. euh >C i% 

—or The E coli are then plated on n tpia 
minutes at ^7 C The t. con wUh Qelta 

•ir„ tv,p resulting bacterial library is men 
and 100 ug/ml amptctllin. The result, 8 subseq uent round of 

gene 3 Mper phlge as deseed aoove = ^ ^ 

— Th ;: 0. 1% «0 and 2 0 dm, * 

with tube-washing increased 

PBS for rounds 3 and 4. ^ ^ rounds of 

Characterization of Binders. ^ gt 

, r P roll HB 2151 and soluble set- v is pi 
selectl „„ are used to tnfec, E. col, H ^ 

al „ „9,) from single colonies fot assay. ELISAs P ^ 
;oaBd w „ h e „ her l0 pg/ml of due pol^t, e ^ by pcR 

u o fi C'one^ positive m ELISA are turui 
mM bicarbonate pH 9.6. CP by sequencmg . 

ppT nubhcation v/U^^ LW '^ 

competitive agonistic or antagonistic activity. 

• ctimulition orlnhlbitio^ 
E^camEle^Assav^ " 

~ „,„ renuires hoth soluble and 

30 . functlo nal humoral immune respon.es requires 

I1UUV -^ ,vironment. Signals may 
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Generation ot 
unate signaling between 



B-lmeage cells and their microem- 
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, .. c ., nio continue its programmed 

, . ,hMt mUows a B-uned^ - 
■m* » P» S '" Ve SUmU ' US ' ■ : ; ilvlt insm ,c,s >he cell ,o arra,, us current 
devc ,„pn,ent. or . negauve «m»«» *>* _ v ^ mhlbllot , s ,g„a. S have been 

devetopmcnul P*vav. To *«. ^ ,,, , L ,. ,L-h U.-7. «..<-. U. 

■ flnpnre B cell responsiveness = effectors but can, 

found to influence b themselves weak ettcctorb 

in combmauon * g «1| popularrons. 

^erent.ation. «*™« - ** co ;„ mB ,„ protetns ,s ft. TNF- 

One of 'he best studied classes o resoective 
uneu.Ln -no- nnc i CD30 along wan j^u 

...—f.milv. Within this family CL)40, • — - 0 f immune 

CD70, and CDiaa . - - ^ prollfentl on 

respo „ ses . Assays whrch aUow tor the ue.ee, ^ ^ ^ ,„ 

J dlf Tere„,,a tl „n o f (h=s= B-ee„ popurattons ^ ^ ^ ,„ of 
d e t erur,n,ng -he effeCS vanoas p^- ™ ^ ^ ^ ,„ ^ Co r ,hc 
prollf erahon and drfferennauon. L, d ^ ^ and th e,r 

d e t echonof.hed,ffe,en«a.ion.prohtera..on, 

precursors invention, or truncated forms 

^ P0, ^ eP " deS I p'rohferaoon. drfferenriatron or 

, fl^el^ tts ability to tnduce acuvatron, proht 
thereof . ,s assessed ^ ^ T he act, . 

inhi hiuon and'or death ,n B-eell p P g ^ measured 

qual ,,a„ve, y oeer the ' ^ tons ,„ar B cells are caharea ,n 

B-lymphocyre co-sttmulauon » S » lureus Cowan 1 (SAC) or 

ft. Pre-ce of euher fomrahn-tad Staph. ^ ^ ^ s „h „ 

, mmo h,„aed a„,,h„n,an ! S M anheoo ^ • „ ^ B c e„ prolan 

1L .2 and IL-15 synergrze w«h SAC an „ ^ CJ „ bc 

as .ensured hy ,r„ia,ed- t h>an,d,n= ,ncor, a, ^ ^ ^ g 

t ead,ly,den,,r,edn S ,ng,h,s assay. The ' The resulting cell 

ceUs by m ^ head (MACS) dep ehon . CD f 

pinion ,s grea,er ,han 95% B c*. ^ ^ ^ ol . h.u e„ plate 

Various dilutions ot each .ample ^ ^ comaining 1 »J o 

. . o -,n s s .^nended in culture mc« 

to -hich are added 10 B-eells up slreptom vcin, and 10 - dilution ot 
FBS 5 XlO-M2ME.lOOCml P emulhn.l)u_ 
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. , ,: or ; s uuantitated by a 2"h pulse 
- , Dr-livralion or inhinuioi. .s uu* 
SAC • , • «*» — * ' . , 'J' , , ^ P- addmon The 

1 — , ri -> medium t^p— L - 

positive .nJ native «» . lwice per Jay with buffer 

, nr i r /Kg of a polypeptide of the inxe sacri ficed and 

0nl> '° r ^ f ,- consecutive days, at which time they are 

recei ve this treatment to, . .onse Companson of H&E sections hum 

— s *- - serum coUecte ^ ^ ^ „ ^ the 

^ ^nleen* treated witnpoiy^ y rffucirn of peri- 
m «l cnieens ana spied- aQ m ditrusion ul r ^ 

» ' 4 Tie nn SD'een ecus*, JV,V " 

. r .u, af -t; v itvofthe polypeptides on y ^.ilaritv of 
results ol uis. av-N «.« ; n the nuoleaiw 

i ' mi t\C ant llKit-tl jC - 111 

attenal lymphatic sheaths, ami/or s. ^ ^ ^ anJ 

, h e red pulp regions, which may -care * ^ ^ g ^ 

of B-cel, Pop,aho^ :: ^ ^ ^ ^ 

marto . anu-CD45R(B220). are used det ^ 

l0 sp ,en,c cells, sueh as splenic d,sor g — ■ ^ 
re p re ser,ta,,on wtthin loosely defined B-ceU 

«*«• f the S p,eens from mree .reared wirh polveaeptrd. rs used 

Fto „ cytometrrc analyses of sp ^ rf Tffi+i 

to ,„d,ca.e whether the polypeptide ^ ^ ^ mlce . 

CD45R(B220)dm l B cells over that whtc ^ representallon ,„ 

a predicted ~^ f ^, seMra ,,M and , g A are 
VIV0 , s a relative increase m serum , S » » 

com parad between buffer and ^ of . poly pep,.d= of .he 

The srudres desenbed in rhrs example . ^ ^ ^ ,„ 

invCT ,,on. However, one *i.W in .he art «m~ .> ^ ^ an4 , r 

i f- of the invention je.^.. s 
test ,he act.v.ry of polynucleotides th 
anlas o„,srsofpoly™cleo,,d«orpolype P ..deaof 

. ,,. T C ell projifej^tion_Asi^ 

Probation assay for Resting ^ ^ ^ and 1S me asured by the 

A conduced proliferation o^P ^ Ninety . six well P-es are coated 

uptake of ^H-th>m.dine. The assay, pharmingen) or 1S otype-matched control 
Wllh 100 microliters per well of mAb to -D- 
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i iv r- ii then vvjsneu 
. ml ; n u*\\ bicarbonate bulier. pll ' - •>■ 
u, ,r a c ' i i microgram, ml . •- • - - . 

mAb |B}3 .„ ovW» - ^ cc „ m rugut,on from human penpheml 

.u p R c PRXH are isolated b> f n -i 

lhree tunes with PBb ^ ^ we n, ofmAb coated plates in RPM1 eonta s 

bl00 d and added to uaaadruphcute *e ^ ^ ^ ^ an , or TNF Epsilon 

l0% FCS ^ P.S in the presence ^^ buffer and medium alone are controls. 

prot etn (total volume 200 microhm,. P , 1000 ^ and 100 microliters of 

^ 48 hr. culture at 37 C plates are spun tor - m • . f ^ ^ 

i ,nd stored -^0 C for measurement ot IL-- (or on . 
supCTM ,an, ,s removed an is « ' ^ m , crollttrs of med.um contatnmg 0, 

proliferation is observed. Wells are supp^ Wel , s ar e harvested and 

.^ TT ., ^;-Kre -ind cultured al ->•' - lU! 1 , -; t ;--n 

microcuries ot -H-thymidine anu l. - frr ^. r a a ti-CD3 alone is the positive 

. .. « measure otprouteratiwii. 
mc0 rporation of ^H-thymiaine used a, prollt erat 10 n. 

„ it -• ( 100 UrnU is also used as a comro 
control for proliteranon. IL-- (too c. ,„ „ fT ceU s is used as the negative controls 

Control antibody which does not induce proOferatton of T 
for th e effects of TNF Delta and or TNT Epstlon proteims 

i-r ,fi , n «cav on resting PBL ^penpucia 
Alt= ma„ve, y , a pro feratio y b permed as 

^phocyres, is nteasured by h. up e of . ^ Qm 

^r^xf/- ..- icoinTpd bv Ficon ( LoxVi, i^j- 
follows. PBMC are isolateo P. overnight in 

, ad ,e„t centnfitgauon fiom human , P- - & 

10 K (F e,l Calf Serum, BtoOuid, ^ ^ celts to attach to the 

MD) . T h,s overnight tncuharton pert 4 - * ^ _ _ f _ ^ ^ 

, PUSOC which results ,n a losver a o ^ ^ 

- - — PKSe :r I I leered. lashed and used in the 
Mowing day the non-adherent ells Jsl «. cells/well 

proliferation assay. The assay is performed ,n P 
p . . TVip viiDematants I e.g., CriU or ~s-> 

m . final volume of 200 microliters T , 30% fmal dilution. 

25 sup ema,an.s, expressing the .rot t ' ^^^ conlammg lhe ceHs. Control 
th . re tbre 60ul ate added to UOul ol 10 F<-S K. 

, rte same final dilution and express me fullow,n = pro 

supematants are used a. the same fin ^ [L-10 and TR2. [n addition to the 

vector (negative control). 1L-2 ( ). • . _ NUnne apolois. MN> 

control supematants. recombinant human - - ^ ^ ^ ^ 

,0 at a final concentration of lOOng ml is also used. - 20 

- ■ s , uCl of t H . t ^id,ne (Sen, B-m^ « ^ _ Qf 

hours folloce.ng pulstng and mcorporatton o, H-thymt 
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proliferation. R 
standard error. 



. ,t . -mmles nlus or minus 
M ,.., r w,p ot triplicate ^ampie^ h l 
esults are expressed a. an aw a = - • 



)T he amount ofthe control cytokines i 
■ between 300pg to 5n S ml 



transaction vanes 



« n -2 



1FN /rNF and LL-10 prouuc 



:cd in each 
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15 
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(^.stimulation assay. (penphe ral blood lymphocytes) is 

A costimulation assay on resung v ^ ^ of 

n f immobilized antibodies to CD; ana cu 
performed in the presence of immobil m i m ic the induction of T cell 

.ntihodies specific tor the invariant ... __ ntnr hv an antigen. 

d '" ' , , Emulation ot me 1 cen r.-c^^^- 

Cross-linking of the TCR (first sig , io|l and wlU eventually result in 

produce cytokmes. The cosumulatory m „,ecui, B7- 1 "pressed on 

CMS, which m,mics the acfon of ft* ^ ^ and 

— A"* ~"» * ^ L, allows . de.ee, both pos.uee and 

pr „ on,, — - — °" 

negative effects caused by addition ot sup 

on T cell proliferation. ^ ar£ coated wUh 

The assay is performed as follows. Nine & ^ 

- m , nnt ,-CD28 (Pharmmgen, San Die 3 o, u . 
l0 0ag/ml anti-CD3 and ^ml ann C ^ . p\ a tes are washed twice with PBS 
volume of lOOul and incubated overni ght a • ^ Aurora , Ohio) 

befo re use. PBMC are isolated by Ptcoll (LSM C ^ ^ ^ 

gradl ent centnfugation horn human ^ ^ ^ 

10% PCSCPet, Calf Serum ^ ^ the adherent cells to 

r ,. 1 ; tber cbura.MD). This overnight mcubatto P 

Oaitner-Dais, background m tne a^say as 

*»* • *« *~ Wh ' Ch reSUU : ; :; „„: "ceUs'or « ™ g h, he producing ^h 
fc « r «... .ha. can ac. as anugen pre «. ^ and used .n 

faclor5 The fonowing day the non adhe en.ceH , xlf / 

, he pr „„fe.a.,„ assay. The assay is pe.-ormed 9 P 

f-^OOul The supernatant* <e. 3 ., ^ 
cells well in a final volume o. - • ^ a 3Q% ^ dUuUon , 

supernatant expressing the protein ot interest 
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R -s RPMl rontaminy; the cells. Control 

therefore OOu. - added to UOul o, 10' . - ~ ■ _ ^ proteinS : 

sed at the same final dilution and ,xp.css - 

supernatant, areola ^ lL . l0 and TR2. In addition to the 

vector only (negative control), IL-2, . n (R & D Svstems, Minneapolis. MN) at 
control supernatant* recombinant human IL-- ^ ^ eac h well is 

a final concentration of lOn^l is also used. AUe ^ 20 

pu^ with luCi o.H-thynndtne CSeo. Boston, ^ ^ ^ & _ ^ 

Hours following P ulsm g and ; samples plus or minus 

proliferation. Results are expressed as an average 



standard error. 



0 



25 



Th e assay - perfo™ d foU ■ Jan 

— 300„, ml or o00„, ml an CD - ^ ^ ^ p ^ „ 
D ,e S 0. CA> i. a to, vo.unre of 500 a ^ ^ 

wa5hed W ,ce w it h PBS M*. use. ^ ^ human penphKal o.ood. 

» nr .. n Ohio) gradient cenu i lll-,^ 
BUa.echno.ogres, Aurora, * > 

a„fi are cul.ured ovemrgh, ,„ 10/. FCS( ^ 
MD)/RPM1 <0,co -UO**^ wMch (s ,„ a „ nd 
allows lh e ao h er=n, - ^ ^ ^ ^ cells or fira, 

,„ the assay as firere are f ^ ^ ^ „ c efis are 

mlght oe produce gro« *» n, assay ,s performed in rhe 

coUe «ed. washed and used ,n the cos... n a fina , volume of 900u.. 

pr ,coared rwenly-four «U pl« -« » » ^ of , nterest are Kste d ar a 

Thc snpemaranrs ( W 3T supe— e^» ^ ^ ^ 

;()% rmal d ,H,non. rfierefore a final dr-unon and express fire 

♦wells Control supematants are useu io W it.18 In 

foUowmg prore.ns: voc.or oniy(nega,.ve eon.ro!,. lL-„ ^ • were 

-mnt-ints recombinant human LL _ tan <o 
addition to the control supernatant, ^ ^ concentr ation of 

purchased from R * D Systems. Mtnneapc „ Qf 

, i it 1 1 , lt a final concentration of In* ml and Li- 
•) 10ngml.IL-12atatmai vn , am nles are tested in duplicate. 

rnntrols and unknown samples ai 
SOns-ml are also used. Controls ^ ot me 

Supernatant samples (250ul) are collected _ days 
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t - irN , n d IL-- secretion are performed using kus 
assay. EUSAs to test tor 11 N . Results arc expressed us an 

D „ nsvstems (Minneapolis. MN >• 
purchased tromR^DSv stem. ( 

average of dupHcate samples plus or mmus .a - 

nrpactivated-restingT cells. 
ProHteration assay for preac > ^ ^ ^ cells that 

A proliferation assay on preacUvated-restm, 

• w activated with the lectin phytohemagglutinin (PHA). 
are previously av-tiv atea glycoproteins 

• , thit ran bind to residues on 1 cell sunu w 
Dolvmenc plant proteins that can PHA and then 

1 " , , - -clonal activators. I bus uc a 

^HniUnatheTCRandactabpo^clcnai r . r T«ii« These cells 

^ ~ ^fl r 2 resemble etieetor i i- 

culwr ed in the P-enoe of low os e - ^ ^ ^ ^ „ 

ar = generally more senstttve lo further ac ^ ^ ^ 

IL . 2 . Thls „ due ,c the express .f ***** ^ ^ ^ ^ ^ ^ 

to respond ,o ; T m ;;; s ;l; re *. use .ype 

tave an effec, on a natve T ell. ^ ^ wQuld not be 

, 0 detect the effect ol very low doses 

,,ilf,rMion on restms (naive )T cells. 
suf f,cien, to urduce prohferaU - by p 'H g rad,cn. 

The aessay ,s performed a fo>^ , ^ ^ 

— M " ft0m :;C " to BRL. Oahhetshnt, MP, m the 
Serum, Btoffuids, Rockvdle, MDyW. ^ days . The cells are then 

0 — m ' ,S : S :,; TcSR Mi m the presence of 

recombinant 1L-2 (R & D byst n0 , Frs RPM I) fori 6 hours prior to the 

, • -torv-Mtion medium (l%FCb/Kr.vuM 
washed and rested in stan, anon m ^ ^ fey pACls to 

beginning of the proliferation assay. An aliq . ■ ■ ^ 

fT rP n., (CD3 positive cells) presem, 

25 determine the percentage of T ^ & % weU plate 

, e 9^-07% depending on the donor. The assay p . cHO or 

oetw^n?- r-.nOul The supernatants (e.g.. <-rw 

usmg 2 ^ celled ,n a Una, vofume o ^ , ^ Ona, dtlnuon. 

M3 T supernatants, « P r=ss,n S the pto.e, . ^ ^ ^ ^ 

30 supernatants are used at the 10an dTR2. In addition to the 

vector (negative control). IL--, - ^ conce ntration of 10n&ml is 

control supernatants recombinant human 1L- at 
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. , . fcullurc each is pulsed with luCiot-H- 
als o used. After 24 hour, ,1 .uliun.. puUmg 

D . \ t a \ Cells are then har\esttu- 

lhy midine(Nen. Boston. MA). of proration. Results arc 

r-w thymidine is useu do 

and incorporanon o> H-lh s or mmus standard error. 

^pressed as » average ot tnphcate sample P ^ of pol>pepuJes of the 

The srud.es descried in .his e,amp ^ ^ ^ 

in the art couiu cao. , 

mention. Hoover, one *. led (e g „ gene .herapy), agonrsrs, 

„ K s, the achviry of polynucleo do c ^ ^ 

. ,nid? ofooWnucleotides orpoiyp p 
and/or antagonists oipui. 

t Hes of thelnventionj^^ 

oXMonocvtes_and_M(^ 



P« m liferatino precursors tound in 

the penpheral blood: adherent PBMC . ^ ^ ^ ^ ha „, lhe 

10 days w*b OM-CSF (50 ngm.) and IL- (- .. ^ ^ ^ ^ CD40 and 

chraraCensbc pheno W e of rnrmarure ce M ^ „ ^ causes a rapid 

MHC Cass U aniens, „ f MHC Cass , and 0, co,,mu,a,ory 

change in surface phenorype (increased e. p ^ ^ ^ ^ 

- — T d Td S l:r P esenrmg capacity and with functional 
changes correlare with increased an„ = e p 

maturation of the dendriric cells. Ce ,, s are treatea 1 -3 

FACS analysis of surface antigens .s P e fo ^ 

. .„ nc .„,rationsofpoWpeP«<l esof<hem .. h 

days with increasing co„ , ,„ R c , and 0 02 mM sodium az.de. and 

control), washed with PBS containing A ■ ^ ^ ^ „„,*».! antibodies 
inc uba,ed with 1 :20 dilution of (he ubcM c eUs are anaNzed by 

[ot 30 nt.nu.es a, 4 degrees C. After an auu.uona 

tl0 » cvtometry on a FACScao tBecton DrCnson). 



15 



20 



25 



f -values Cvrokines generated by dendnuc cells. 

ofT.cc„ dependent inmrune 
- ^T.^nl— the deeelopmon, of Xb, heiper T-cel, immune 
responses. LL-i- ^ LLUl = - 



Ill- 
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15 



\ n r- 1 IS -\ is used to 
, vi' function. An lli^.^ 

response, and ***** . , m „ arc lrc;uoJ ,uh 

...... p release as follow*. Denuno .,,..,,,,„ 

measure .he 1L 1[lvent ™ for 24 hours. LPh 

, nc rea,n s coneentrattons o, P^-- ^ ^ ^ thc cell 

n ,. mll , S ,o the c=U c re as po ,u > ^ ^ EL1SA 

cul ,ures are then coUected and analyze - p^ocob p~IM "*» 

,-, ... ., o & D Svstems (Minneapolis MM). 

the kits are used. 

r , n , r riMss U costimulatory and adhesion 
t , , ^ Ynr »s«ion ot MhC L lass 
Ettect on the expr^icr - identified on 

r n f C pH surtace amicus* 

mo ,ecule S Three major torn « c - F < 

mo „ocynes: adheston molecules, ^ ^ o(her 

r-eP-. Moduiation of rhe expressron o i ^ ^ ^ ^ ,„ th£ 

—»» nrolecnles sue as B , a ^ ^ T cel , acU va,,o„. 

— T;:""— - — — 6 cytotoxic 
Increase expression of Fc receptors . 

act ,vt.y, cytoktnc release and phagocytosts. „ follow5 . Monocytes 

FAC S anafysis is used to examine ate surface an ^ ^ 

tith increasing concentrations ot polypepua 
are treated lo days with increasin = q2 mM sodmm 

u i nSth PBS containing 1 '<> tssn. 
LPS (positive control), washed with PBS ^ 

fU i -?0 dilution of appropriate n iy 
«*. «• *» '" CUbMed . ^ After an addrttona, wash, the 

mo „„c,onal annbodtes for 30 minutes a. = _ 

, 7P , hv fi oW cvtometry on a FAUScan v 
labeled cells are analyzed b> t.o . 

,. , in „^ d survival. Assays for molecules that 
^^^^ increase monocyte survival (or 

-ate (or alternatively, inactivate) ^ ^ ^ ^ ^ ^ be 

alternatively, decrease monocyte survive , r. inc , io n« as an inhibitor or 

1X1 ' . if> nf the invention Lancuiu.^ 

appUed to detemnne whether a ° ^ ^ ^ be 

-ivator of monocytes. Polypeptides, agptusts. or an _ p heral 

activator or moi . For each ot these assays, renp 

sc reened us,n s the three assays desenbed be, ^ ^ 

11 ~ /puMO are puntied trom ain 0 ic 
blood mononuclear cell, (PBMU rnfu _; on r hr0 u*h a Histopaque 

p irross Baltimore, MD) by centrifugal .n _ 
f^encan Red Cross. 
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. PBM r hv counterflovv coulniugtil 

elutnation. 

, i , av Human penpheral blood monocytes progressively 

^^TT^Z r - ^ The ' r dM,h rCSl " tS 

lose vrabrltty when cultured ,n * ence ^ ^ ^ of ^ 

t ^\u, related process (apoptosis;. , 1t -r>\* 
trom internal l; r~ s ui sur viva and prevents UN- 

, oT NIFatoha dramatically improves, cell survi 

factors, such as T^F-alptia ^ ^ ap0 pto S1 s as 

fomentation. Propidmm iodide (PI) stain 0 ser um-free 
tragmciiiaLi- r nnlvnroovlene tabes m &clu. 

follows. Monocytes are mhareu ^ (negative 

, serce of HH) na'nn iNi "-f— • •■ - 
m edium (posmve control,, rn * P J . ' of lhe compound to be tested. 

control), and in the presence of vara ^ ^ pB contamin „ PI at a final 

- suspmd : d Ta—l; < . - — - 5 ™- uKs before 

co „ c en,ra„on o, a , ^ - * ^ ^ ^ DNA 

FACScan analysts. PI uptalte naa 
fragmentation in this experimental paradigm. 

. , , e an important function of monocytes/macrophages 

^^^^^Z populous of fhe immune system through 
i, their regulatory acttvtty on other P P ^ , s 

the release of chines after arimulatiom An ^ ^ ^ ^ ^ ^ ^ 

perfom ed as foUow, = ^ ^ mvmno „ and u nder the 

«*» " s — °" s 01 •";;; e p ^ eouJe . FO r ^« P -- 

same c o„d,,,ons. hut in the aosctce o , . . f . polypeplid e of the 

cells are primed ovem.ght vvt.h IFN 0° afer 24h 

mvention. LPS ,10 ng ml, ,s then adued. Cond ^ 1L . S , s than 

,;i „, e Measurement of TNF-alpha. il 
5 and kept frozen until use. Meas ^ ^ ^ r & p Systems 

performed usin g a commercially a, a ^ ^ ^ 

r md aoo vine the ^tanuaru 

(Minneapolis, MN)) ana <w - - 

'0 — ~ S MnC n: I medium ,F,M1 .«0 - 1 0% rC famine 

■aells in a total volume o, u ^ ^ meJlum 1S 

and antibtoucsl. After 3 days mcnbatton. the plate 
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.,..,.„.„.-, n -> ml per well of phenol 
• t y^. he wells To the macrophage monolu,v,,. - . 
removea trom uK w«-ob. , iiflWn Li - ii ;o mM 

..... ,\i \'aC! .OmMooiassium phosphate bulkrpH 

red solution (140. mM NaC L • HRPO> is adde d. together with the 

dextrose. 0.56 mM phenol red and iv , » • — ^ ^ and lhe 

TU nl , lf ^ ire incubated at -> * ^ lul - 
* lM " " M i r A ; d , : N'aOH per X. absorbaace U read at «0 

am. To calculate the amo sxperim em. 

of . H!0: so.non .f — ^ of a po , ypeplide of the 

The studies desenbed m this examui studies 

I ne biuu mr ,Hifv >h<" exemplify 0 siuuica 

r However, one skilled in the an cou.u ... . 
inv ^ u ^ " . ,1 titles (e a , sene tncrapj). - 

t0 le s, the ucttvtty of polypeptides, pohynuctoodes , . 
and/or antagonists of the invention. 

^^^T^L invention, expressed tn ***** coU and 
"nun, PO,yPeP " d Z 1 cd for activity in promotm, die surviva,, neunte 
punfied as desenbed above, can be tested ^ for inducing tbe 

outsT ov,,t,,orphe„otyptcd,ffet=ntianon of cornea, neu 

of ,,a, ^ aedtc ptotein — « cods. ^ ^ 

^ IToII ^ us,y te oced enhancement of cornea, 
and FGF-2 in corneal structures and on the p incorDOr ation assav, for 

crP -> treatment A thymidine incorporation 
MUronal su „ivai resu.ttn S from FGF-- ^ on these ceUs. 

— - * - ° r;:;:::::: — - ^ - 

Moreover, previous reports a - - : nrreases in both neuron 

• vfrm have demonstrated increases m u 
on cortical or hippocampai neurons _ Photos 

su ,, al and neunte outgrowth ^ ^ extension , P,c. « 

surv , a l 0 f d issociated ^ by re ference in its 

Acad. So. USA /W.3012-3U16. (1986), assa. ^ ^ 

w fmm exoenments done on PC-1- ceiib bu,„ 
entir p t v) However, reports from expenm 

., n , rv mous and may depend on not only whie.i 

responses are not necessarily sy^onymou, UsiI1 uthe 

reSp . nmWO ^ expressed on the target cehs. l = 

being _ d but .a on ^2Z. be Ly of a peptide of tbe invennon to 
primary cortical neuronal culture parade 
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-in* 



induce neunte outgrow 
example, a thymidine incorporation assay. 



lh can be compared to the response- 



■ ■ , NvirW F( IF-- usiive. 



tor 



10 



15 



20 



Fibn*:^^ r . , cs{Sa nDie«o.CA)and 

Human lung Feasts are obtained ^ ^ ^ ^ a re 
mam tamed,n growth mcd.a from C.oneu FM proUferadon assays, the human 

*— from cen Appuc : t ' on : , . s :.!:'re n ao«ho,, 3 , «.» «. * - * *» . 

-v Li..,t 5 .ir»H dermal miuvva.^. mrubated 
lungtibrob.oaLsai.ua mt , dium . The cells are then incuoa 

^. ^ 111 UlUVV til i" 

«,*«,. in a %-we„ plate ,or one day ^ ^ ^ fresh „„. BSA 

for one day in 0.1% BSA basal medium P ^ ^ ^ ^ fc ^ 

med ium, rhe ceUs are incubated wtth the test pro concentration „f ,0%. The 

» r \ i is added to each well to a nn«u 
Biosciences, Sacramento. CA, ^ by rcading ,n a CytoF.uor 

cells arc incubated for 4 hrXe H v . ^ ^ cu|mred a , 

nuor escc„c= reader. ^ ^* ~ ' After a med mm change ,0 0.,% BSA 

5.000 cetoW. in a 96-vvel, p.ate for on - ^ o{ the invention wiu. or 

basa , m ed,n m , .he ceils are incubated seam ■- ■ for pG£; by ElA 

a- n K^.rr; The supematants are coiuxi 
wltb ou, .L-La tor 24 hours^T P ^ ^ ^ m 

klt dayman, Ann Aabor f ^ ^ ^ ^ , med , m cbang e ,„ 

cutturcd a, 5,000 cc s,.e l a ^ f ^ ^ ^ „ ^ 

„ 10 , dc a basal medium, the ctus cii^ .-iwedand 
0. 1 BSA basal ^ supematants are colled 

polypeptides of the invention IL- la - 
P ^ x wit (Pndoaen. Cambndge, MA). 

assayed for 1L-6 by ELISA Lit (En ^ prfypeptides of the invention 

Human lung fibroblasts are cultured ^ ^ ^ ^ ^ ^ 

for , dav , i„ basal medium before the addition o . ^ ^ 

LUi L***jr- -- „ «t 111 - / d^' lul " 

oftbe Ooblasts. F GP.2 should shore a snmuiauon a .0 - 
L^csunrulanonreuhp^cpndesofthcneennon. 
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30 striatal dopam 



Parlcm^Mod^- Parkinwn ' s disease is attributed to a dchaencv ot 

The loss of motor function in 1 arkin. dopam mergic 
ine resulting from the degeneration ot the m e 
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• . ,i vl , h,s been extensively 
M for Parkinson s i-nai 
projection neurons. An animal mouel ; ^ ^ i ^ () . 

r , , .,... t ,,mie administration ui - 

„, r7r | invn veslhc s-^n .,.., te s and cataboh/cu 

characterized m\- ...i^n-up bv astiot .res a.iu 

teirahydropyndint (Mr in- (MPP') and released. 

bv monoamine oxidase B to i-methyl-4-phe » P_ the high-affinity 

—y , MPP- s active, — £^ in _hond„a by tbe 
reuptake transporter for do P am,ne. ; lde ademne disphosphate: 

electrochemical gradient and select,^ h b s ^ ^ ^ and 

• 1P idoreductionase (complex I), thereby 
ubiquinone omuolcuuv. 

^^rMtin^ ow^eri radicals. _^ fK - r PGF) has 

evcniuau; ~ ,i llirP oararii^ms u\«u l ^* _ v ~- 

lt tos freen demonstrated in ,-ssue „ ( - n ^ Biol 19S9 , 

troph ,c aohvtty towards mgral , ha ldm « FGF-2 ,n ge! foam 

^plants in the stratum results < ^ Uns , cker , ,. 

neurons from the toxicuy assorted »,,h ' 

Neuroseieuee, !990). ^ rf ^ can oe evaluated to 

Based on the data wtth FOr-, P . ^ ^ ^ ^ enhancing dopamtnergto 

determine whether ,< has an ae.ton stmtfirr to t ^ ^ ^ ^ ^ 

neuronal survival in vim. and .« oan also ^ ^ The p0 „ ntial 

neurons tn the striarum from the damage ass ^ ^ ^ ^ dopaml n=rgio 

effect of a polypept.de of the invents ts fir • ^ ^ n floor 

neuronal cell ottlture paradrgm. the u djwoctoKd w ,,h trypstn ano 

plat e from gesta.ton day 14 Wistar rat embr. ' |n cMtd glass covershps 

Leded a, a dens,,, of 200,00 cells. em^ on ? ^ m edir,m 
T* cells arc matnutined in p^**^ " te d evuh paraformaldehyde 

e„„,a,n,ng hormonal supplements (, > ^ , ^ maA er for 

aft er 3 days in vitro and are proccsse . iateJ «„ cultures are 

prepared from embryomc rars 

facrors are also added a, ma, nme. ^ animals , gestation day 14. a 

We the dopammerg.c neurons ~ prec ursor cells are 

. ,„ ,he staae when the dopammer a ,c p 

development.! „me wn.ch ,s pas, - , m m»nopos,t,ve neurons 
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30 



would represent an increase in the nu 



mberot dopamine^- 



ease ,n the nuu^ of dopamm ergi 

, ■ .rion acts to proion r 

x^fnre. if a polypeptide ot the in- in Parkin sohs Disease 

— * -» — h I ,e tested acnv.ty of a p.^* ot * 

ribed in this examp , v(m , n lified stu- 
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The studies dese: 



as Uv modify .he exemplUledstudtcsLo 



,„vent,on. H«-«.-^^^^^^° f " 

•••• r,f nolvnucleotiues v c -=-- = 
lest the activity of poi}« 

invention. 



,\e 3<hThe_£. 



ExamEle^ll-i^-^^ 

l0 ^scuhn^^ 



des o 



f theln 



n OP the Growth^!* 
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rHUVEC) are seeded at 2oxl0 

0n Jay 1. human umhiitoai vem endotheha, ce . ( ^ ^ ^ „ 
ceU , 35 mm d.sh denshy m M.99 medmm e ; ^ ^ 

umt sM,i hepann, and SO um.slm, -^J^ ^ M199 l«* 8 

— -~ °" ^ de t:r ^ ^ - « - — - 

units/ml heparin. A polypeptide e a dded , a t varying 

positive controls, such as VECF and haste O g ce « number is 
Legations. On days 4 and Mhe medium ts rep 

determined with a Coulter Counter. ^ ^ polypeptlde of the 
An increase in the number of HLVEC 

. .secular endothelial cells, 
invention may ptohtate vascular of a polvpepl.de of .he 

The smd.es described in tms example . ^ ^ to 

— . However, one s.Ped m the an c„ - • ^ ^ of the 

test the activity of polynucleotides 

25 invention. 



- ,-th factors the colonmetncM lb 

For evaluation of autogenic actiMt. = ulf heny V)2H- 

3° b . , .,, 5 f^carboxvinethoxyphenyl) - H 

r , - 5 ,dimethvlthiazol-2-vl)-3 1 - (nhenazine methosultatO ••- 

^ ' vith the electron coupling reagent PMS (phc 

tetrazolium) assay with the 



10 



. , Mi a 'Xvweii plan, u- • • 

i if -UTucr 9o AO- PromegaK overnight, 
portormol ,(. JU.u. ^ are allovv ed to attaU 

„ e ,.,,cllnn0.1 mL semm-suppltmcnud (hFGF . VEGF..o.« or a 

t0 .ncuba.e for . hour aI J ' K '° r " weUs (s „ m e media, no ecus, * 

, R -,clc»round absotbance trom con.ro ( 
„U.e reader. Bac^o ^ fof ^ condmon . . 

, t(M i a nd seven wells are pci 

ijUDu^^ - i - 1 Q / 1 Q ( ) J } 

r,,„. r,vw 30.4:512ol» i i;; >• _ , r , wt ; ( v nfthe 

r M Vitro Leu. uvv- - — , . t - v itv ot a puiyp^» 

The studres desenbed in m,s example ^ ^ t0 

test the activity of polynucleoudcs(e. 0 ., B 
n. 

E^amfilejSiin^ 



invention 



20 



25 



u ^P^ured for example, by Brae 
HAOSMC proliferauon can be measure ^ „ th 

& «t reUs *rov/n on the 4-cnamu 
Brief,,, subcontinent, nutescent eel . ^ , 0% ca ,f serum and 6 

CRT or HTC,abe,ed AT2-3LP. Tben, .he ee ^ ^ ^ Stammg 

m ,m, BrdUrd. After 24 h. -« ^ ^ , he blM ,„ yla ted mouse 

Kll (Zy med Laboratory), in bnef. the el, ^ ^ ^ so , u „ on ano 

an ,,BrdUrd anrrbodv a, 4 degrees C - Jlam , nob en Z ,d,ne. After 

the „ mcuba.ed «,* ** ,, r microsC op,c exum.nauon, 

c0U „.ersta,n,n S w,rh hemato.y.m. the c* « ^ ^ ^ „ , pcrcent of t he 

,he BrdUrd-posiuve cells are counted. ^ ^ de.ec.ton of 

Br d,rd.po,«,e eefts ro rhe rota, ce nam ^ ^ ^ 

lhe BrdVrd stamina .nucleus, and .he FIT ^ ^ ^ ^ 

n u • the concomitant use of bnght nei _,,, rv , l0 «.'>i992 
individual cells b> thc.oncc Bio l. Chcm. 6:2/U^)-^ 98 - - 

fluorescent illumination. Seu Ha. 



4i: 



ot -. lP o!"-ncpudcofth^ 

The ***** ** eV " mP '° *^lwvX iU,J ' eS '"' 

. However, one skilled m the an and or antagonists ot the 

. ,,,; v ir ot'poivnucleotidLS^-r- - 
test the aetiA \i : uii . 



invention. 
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This sample »m be used to 

. r .._., „ av stimulate lymphatic enuotne..- - - we „ mlcrochi: motrms 

W*« «U migration assays « P ^ ^ , ^nno.ogtca. Memoes 

chamber ^europrobe inc., C*« f , le rs * a pore s,ze of S 

1980 ,, 2W ,_ 47 , Po^yn^^ „ th 0 , % g e,ati„ tor a, least 6 hoars 

. (Nueleopore Corp. Cambridge MA, are « d.lured to 

at roo m remperaturc and dried under - ^ ^ (BSA) , a „u 2, 

co „cert>ra„ons ,n M199 suppfemcn red ~ ^ Boyde „ appara ms. 

„, or -he final dilution U - ^ culture s are cashed and «^ 

Sub connnent, ear ly passage (2-6, HUVEC ^ pllcing me frUer 

for ,he minimum time reared to ach eve eel ^ ^ ^ ^ , A 

betweeo ,„wer and upper chamber, 2, , ^ P^ ^ ^ ^ for , houIS at 

. * • thP „noer compartment. me^w a f ter the incubation 

, FBS are seeded m the uppe P a „ ow cell mrgra.ton. After * 

37-C in a humidified chamoer *«h ... ^ ^ „ on . mlgiat ed cells 

peno , me filter ,s removed and the up, = ^ ^ md d rh a 
scraped „,m a rubber pohecman. The f M , gralion is q uan,,ticd by 

Cemsa solution (DifM*"* Baxter, M Or ^ ^ mJ aU grou ps arc 



25 



G ,emsu solution fOrff-Qu* (41)x) ,„ ea ch »e„. and a„ groups are 

counting cells of three random h,gh po 

performed in complicate. ^ of a polypeptide o. the 

The studies described ,n this evamp ^ swte t o 

,nvent,on.Ho^r,one^ 

test the activity of polynucleotidts = 



j 0 in > tin.! — 
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. f Nitr ic OxjdeProd^^ 
F^cki!^^ 

. . , u „ ocular endothelium is believed to be a mediator of 

NimC ° XldC reW r U : \"; h ; , cti vUv of a polypeptide of the invention can be 

endotheuum P — » — - iB ^ » - 

assayed by detemunnta nunc oxtuc | 

polypeptide. fluent , mcrova scular endothelial 

Ni ,rrc oxide ,s measured ,n 56- pi ^ of a 

«,„ after 24 hours starvatton and a subset « 4 ft po ^ ^ in 

rr -~r- t> rl „H the nolvpeptiue ui tne uivciii 

positive control (buc.ia- ^ ...„„..»„♦ to measure total nitrite alter 

, he m ed,um £ - ^ „, The effect of*. H^P- 

reduction of nunc oxtde-den n ^ ^ 

of the mvenuon on n.tne ox.de release , s measured wlt „ a NO- 

n vn rpWse from cultured HU v niu 
Bnefly, NO release ^ ^ ^ precisl0n 

specific polarographic electrode connec ed a ^ ^ 

Inst ruments Inc.) (1049). Calibration ot the NO eleme 

following equation: i + 2H , G + 2 K 2 S0 4 

2 K.NO; + 2« + 2 ^ ^ ; ne ; b ; addmg ^ed concentrations of 
The standrd * ^ caUbradon solutlo n containing 

(0 , 5, 10, 2,. ,0, 100, 2,0, and ^ ^ fa prevHously determined by 

KlandH.SO, The specdicny of the Iso m culture me dium is removed and 

, tof \TO from authentic NO gab (105U). 
" he l ; a w ,,ft Duloecco's pftospftatc buffered saltne. Tfte cells a e hen 
HUVECS are .ashed ta a. ^ an(J ^ „„ plato arc 

barfted in 5 ml of ftltered ^ebs-Hensele.t s ^ at 37°C. 

kq) , on a slide avarmer .Lao Lane Instrum _ ^ ^ ^ ^ , 

The NO sensor probe la -erred eerttcally ' 

S-ntttoso acetyl pen.clamm <S. - > , .„e endolhdial cells. All values reported are 
release d NO is expressed as ptconto =s per ^ ^ ^ ^ 

means of four to six naeasttrementa ,n each g P 

L«* « * — * S ' OP " V! ^ T t ; sKd aenvftv of pol> W t,d e s of tfte 

Tfte stnd.es desenbed in tftts example t . ^ „ 

in v=„«o„. Hoevever. one sKrlled tn the art could eastl, mo . 



0 



i ! 1 



test the activity ofpolynuc 



and. or antagonists of the 

. , ... „ aenc therap> ■). a = - 

Icotiu^s (>-.—•- ^ 



invention. 



Example 
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en e s is 

, lir .^ kv differentiation ot 
= u cord formation, mar^ d ; 
Another sfep ,n an S ,o g =nes,s co microvascalar endothelial cells ,o 

endothelial ceUs. This bioassay — the ^ 

n^^llow structures) ^ncn luivl 

■ii .-.p lib-!.-* ctructuiCb vi^-"-*^ ~ - . . , r ji a nnliciitiono, 

form capnlarv-uk. stn purchased trom Cell Appu 

, , avascular enuolhcuai — i-, ■ 
CADMEc tmi-ovascu App i 1C ations lADMEC 

, n „ wlo p ^ ee ls and are cullu^ , kn r a 
Inc. as proht.rating (pa»a s . -> ^ ^ ^ angi „ g e„esis assay, the wells 

Growth Medium and used at passage . factor Medium 

«-» «» ^ "~ are :^ c ^MEC « -seeded onto me coated wens a, 7,00 
POO mliwell) tot 30 mm. a, a7 C. ^ Qrow(h Me<Jium , s then 

ertWwU and cultured ovem.ght m ■ Medmm fining control 

, , . .„ , v i* too ma Cell Applications Chora for an 

replaced *.«!-- - () and lhe .ells 

buffer or a polypeptide ot the invention (0. ch<jrfs are quaM i,a.ed 

u „ onri lengths ot tne Uipuiaijr 
additional 48 nr. The numbers and len = ^ done m 

, , or vi Ac-170 video image anaiy^c 
through use of the Boeckeler VIA 

triplicate- , d as a poslt ive control, b-esteradiol (1 

r n , m erciaHR&D)VEGF(50n & 'inl)isusedas P 

C ° T iJe control. The appropriate buffer (without protetn) 
ng'ml) is used a* a ne 0 au 

u..H«d as a control. mok tcst ed activity of a polypeptide of the 

The studies described in this examp extmpllf , e d studies to 

pennon. However, one skilled * the an cou . of , ht 

invention. 

• ic EffectonChic^^ 
Exampje^l;^^ 

tr A Ml is a well-established system to examine 
30 . , , . . in , ntmc membrane (C.AM) is a we 

Chick chonoallanto e and quantitiaoie 

^ fomrition on LAM is ca:m w 

autogenesis. Blood vesse, .ormation 
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15 



.,, ; n c \X\ can be 

., lf , hc invention to stimulate angmg^e- - - 
ability of polypeptides otthcms-i 

cammed. . . , , r .„ „„//„„ and the Japanese qual 

"" c ... , ea „ s of the White Leghorn cmcK i ir v Mo f 

Femn/.eu eggs t.. _ ^ ^ ^ Diffcrentialed CAM ot 

(Cot[irna - cof „m«) are incubated a , . foUowing methods. 

On Day 4 ot aeveiopn^. ^ ceUotape . Tney 

u„^ f i until DliV I J. i[lcuua -iJccnlved in 

,, rn further incuba^u uuai „ factors are aissoueu ai 

.r a K 0 nt s mm m diameter, burnt 

,nto uibKb auv, di^ks. Alter au-^iv-^ — 

^ ~> s ml nrc nipetteu on 

«IW — mi *°" " f " lh o speonnens are fi.ed i» 3% 

inverted drsks are applied on CA. . ( soJlum cacod ylate buffer. 

glular a,debvde and 2% —byde and n- ^ ^ ^ for seml . an d 
They are pborograpbed with a atereo ™ a °* 'Lz Permed wnh earner dtsks alone. 
ul „athm stoning as desenbed above, o apolypep tide of the 

- — ^r^Cw .be —d afud.es to 

inVcntion However, one skilled in the art coul . anta gonists of the 

, „ntuies(e" aene therapy), agonists, and or an a 
test the activity of polynucleotidase.,. 

invention. 



7^ 



3 



0 



r . a .. ofap oKoepudeof t b=,nve„ t ,o„ m ea S or=a>boao 1 „»o. 

,„ lwo * • ; _ n ^ impl „ ed capsuk of naunne 

an exrsdng caprl.ery network to form ^ ^ ^ ^ aI 4 

— ^ mMenal rX'L subelneouaK ,n nuce .bore K sobdtftes. Abe, 
^ C and rbo nr.fure ^ fot the preS ence ot - 

blood vessels. Matngei is pu 

Biomedical Products. ... Uquld . The Matngei is 

, „ j de ^ e C the Matngei material is a l.q. 
When thawed at 4 d^e v. drawn mt0 cold 

. t ;aeofthe invention at 150 ng.ml at 4 decree - 

mixed with a polypeptide . d Wlth the 

Female C57BL6 mice approximately 8 wee., 
3 ml syringes. Female ^ j 



-II') 



0 



, .,,,-.„ ,he pu'lventrul aspect ot the 
, i . vm »pmental protein at- Mtta at i.ii- 

abdomen (0.5 mls.lcl Aire. - Bb^ tissue is 

, . . removed and cleaned (i.e.. an c.mgina »■ -- 

amoved, Rephcate - P U, - ai , r 

ParafBn USCd ' el 5K „„„s from 3 different regtons of each plug 
staining with Masson's Tnchrome. t_ The positive control 

r <t, le cted sections are stained for the presence of v*F 1 P 
are processed. Selected llone ,s used to determine basal 

u^vine basic F^if n ^ i ; ' ~ 

tor tillS iibbuv u i^v-i 

ievels ui angio^.e. _ of a polypeptide ot the 

The studtes desenbed m this examp. exemplified studies to 

u-u«l in the art could easily modify the exempm 
invention. However, one skilled in stg of ^ 

test the activity of polynucleotides (e.g., gene therapy), a o 0 



invention. 
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• • o^hhit T ower T imh Model 



i An 
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30 



• • ffects of polynucleotides and polypeptides of the mventv 
To study the in vivo effects of pol 3 ^ Qf ^ 

on ischemia, a rabbit hmdhmb ischemia model s ere ted „ 7:lM9 _ 1660 

•u ^ ««»viouslv (Takeshita ef a/., dm ■/■ ra " ,y 
femoral anenes as desenbed previous ^ 

(1995) , The excision of the femora, arrery results ^ 

1 ;iiar ^rterv Consequently, Otoou lu. 
- occasion of (be ^ the tntema, ,,iac arrery ,Ta k e S b,tae, 

* ^'"^ UP °" ' ; 66 ,t» 5 ; An mrerva, of 10 days is allowed for post- 

. i m j Pathol 747:1649-1660 (1 '■>■>))■ V r«el« Ait 10 

a; . AntJ.rui. ~f endogenous collateral vessel--. «... 

op emt,ve recovery of rabbits and *v^££ ^ „„ 

• , / i ,.m after oertorming a baseunc aii 3 „ 
day p o S ,-operar,ve,y 1 ay 0, , ^ expr ess,on plasmid 

artery of the tschemic limb ,s transl usmg a 

C0 n,a,n,„ g a po,ymuc,eo„de of the — - - ^ ^ ^ ^ 

(1993); Leclerc era/../ C/m. M polypeptide of the invention or 

- :d in the treatment, a single bolus ot DOU m a . , . 

invention is used isch emic limb over a period ot I 
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,, , r --. .-.i.^'isured in those 

I / \ ''1*' "M ) ' J. I 1 V ' L l «5 utii mil - » 

min. through a n infusion catheter On uu, _ • f lhc ischemic limb lo 
; 0 . T ^e blood pressure ratio ot systolic p.^ur. c 

wbbUS: UU D1 " v , c, v> . R,,erve - Resting FL: the blood How 

' i;mh- i'h) B^ood blow anu i iO*- - 

*" 01 n0mK " " ' • , vb , FL . lh o blood no, dunng fully dibucd 

during undilaled condition and Max lhc rauo 

- — ° f the r v " sir— » *. — °> 

... . v p. . „ s ,™ Flo (c > Angiographic bcore 
ot max Fi_. ,.„ rmiMdb v t h S perc=nta gC ofcircles,nariOverlav... !iB .~ 

— « ssdi a sc ;:;;:;: led „ y l ^ ^ „ - <« 

tha , „i* crossmg opae.hed MM m mjcroscop , c 

Capillary density - The number or comnera, 

sections taken from hindhmb, ^ te and 

The smd.es described m , ; mn - ^ ^ ^ ^ ^ ^ 

exemplified studies to test tne a 3 u. 

. ,. ,, ium is .mportant in reducing blood pressure, the 
s , nc5 ddation of easeoiat ^"^^ m sp0 „,y 

aW .,y of polypeptides of tbe .nvemton to * >re P ^ ^ m ^ „, 
hypertensive rats (SHR) ts examined. Increasm 
m ,, s) of tbe polypeptides oftbe invenhon are adm.n.ster to 

, hvDC rt-nvive rats (SHR). Data are expressed as the mean 
spontaneous,, ^ ,, Kt anJ statical s.gn.ftcance ,s def.ned 

Statistical analysis are perrormca 

-n the response to buffer alone, 

as P-O.O^ vs. the reap „.. exampl<: te s.ed activity of a polypept.de of the 

Tbe s,ud,es described n d a amp ^ ^ „ 

— However, one - * « ^ ^ of ,be 

test the activity ot polynucleotides (e. = .. - 
invention. 
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0 



nr1nde skin blood flow, skin temperature, and factor 

The evaluation parameters mciudc , ^ Qf 

• u --,rvnr endothelial alkaline phosphatase reaction t 
VIII immunohistochemistry or enciotne 



• ^ rhe invention 
polypeptiues ot me 



i ;. J ; .-. .it i an 



. Ju „„ s the *i. » ^" c " 



The study in th 



- \ A k divided mto au~- i- 
is model ib 
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Ischemic skin 
Ischemic skin wounds 
Normal wounds 

The ^pertoteata, ^^„ s nndom s.ra Bap (nryocataneot, 
0 . ;m , a ^ x4 cm, single pedicle run 

l^Ui^i' la. -* ' 

, .,\. „r th,' animal ). . , ■ ,„i,; n -flap>. 

n ,r the lower od^"' — ^ . ; cc h e mic stan^ 1 -' - 1 

flapove.me diameter) in me uc.it 

to excisional wounding (4-6 mm ^ ^ ^ woundb 

Topl cal treatment »ith a PO^ ino vanQus dosage range s: Img to 100 m 
(d av 0, 1,2, 3. 4 post-wounding) at the to = ^ post .wounding for 

otologic-, immunochemical, ac uvhy of a polypeptide of the 

The studies described in this example ^ ^ ^ ^ t0 

rj .. v er nne skilled in the art eomd ea. . antago nists of the 

invention. However, aene therapy), agonists, and, or an = 

test the activity of polynucleotides (e. B ., B 



a 



invention. 
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j , Arterial Disease>iodel 



25 



>0 



Y v^mi|mv ■ : ; 

of the invention is a novel therapeutic 

, rate . v to obtain restoration of blood no 

bt & " " • „„til protocol include*. 

art ena, ceases. The ' „ creMe , sch ero,e musc.e o. 

One s.dc of the femoral artery U 

lhe mnm.mo, - -* ° rh '" d " mb a ^ „e of 20 m 5 - 500 m, U *H>- 

imra venous,y and/or inrramuscuurl. „ of lhe femora, 

The .schemtc mosOe <*»>>^ „ » p re SS ,oo of a poWpeprrde o» rhe 
in ery a, U 2, - 3 «*. » = ^ „ the olh er srde of norma, masc.e ., 

ihUTolo<*v Biopsy is also penor 
invention and histology- 

the contralateral hmdlimb. 



. .. -.-xivnr'ntido ot the 
lc tested activity ui apo-M- 



The studios described in this exump 

.- ki ,lcd in the art could easily modnyine^ 

:„,..nnnn However, one skills in 

" lv " , , u sle „ aerie therap> ). a s on^- - 

.r^KriLicleotides le. = - = 



exemplified studies to 
or antagonists of the 



test the activity of polynuc 



invention. 



• viv r,r irdiaipisease_Model 



10 



15 



20 



• nls evaluated as a potent mitogen capable of 

A Polypeptide of the invention is neW vessels after 

,i ta . rn \ vessels, ^- uu 1 "" t ' 1 " 
. ,.^^ f> velo D mentotcohateraUes -.pvesusated in 

stimuiauns »■<- — ■ „„„: nn 0 f the poiypep-.Ua- ••- 
coronary aneryoceluston.Alterauon of exp,».o 

sim . The experimental protocol in the ra, Immediately, <* 

The hear, is exposed through leu- ^ ^ 

, eft „ arte, ,s occluded «ith a thin soda, « ^ ^ ^ ^ ^ „ „ 

. polypept.de or. he ^.^^ more) per week for 2-4 week, 
..ravenously and/or — * ^ s J ovcd an d cross-sect.oned 
Thirty days after the surgery, the hear 

for morphometry and in situ analyzes. of a peptide of the 

The studtes desenhed in thts example t ^ ^ ,„ 

test the activity of polynucleotides (e.,_ 
invention. 



~a upqlin a \Iodel 



25 



a , mode, shows the effeer of a po.y T ept,de of the mvenrton on 
This animal mouei siw 

„,a nZ at,on. The "^.^^ „,,omea tn.o the stroma, layer. 
Making a 1-1 .5 mm long mc.ston Irom come r of the eye 

Making a pocket (its base is 1 - 1 ■ , vpcpU de of the invention, within 

Positioning a pellet, containing . Jn 0 - 

the pocket. 
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i ipnlicil topically to the 

, f, he invention can aUu anpur-- • 

- h - poiypopuJ ; : m „ . „„ ma <* r - ^ 

in a*W ^ 01 -""* " T ,f, p „lv« P tideofthe 

The studies described tn this exampl ^ ^ tQ 

test the activity of polynuclcondes(e. s .. B 
invention. 

• a imn-iired Wound 

Diabetic *— ""j mvention ac celera,= S the healin S process 

To „ate tba, a * ^ heaUng , s use , The M1 « -nd 
the g en.,ica.ly dtabetic mouse mode ^ dllldl , reievant and 

rept oduc,b,e mode, of tmpatred wound hoa .^.^ rather to „ 

-xf arnnnlation tissue ana ^ ^ { 
dependent on formation of granula . 5? 359 (1092); Greenhalgh. D.G. et 

contraction (Gartner, M.H- fctt tt/-. J- S ur S- 

A*. J- «"» (W90)) ' of the characterise features observed m Type U 

The dtabenc a„,ma,s «™ * „ obese , n comparison to the.r norma, 

«**» -~ HOm °; yS °:.'! ;,,,a , dtabettc (db.db. m,ce have a sm.le 

Kerens (db^m, , (4W (Coie man « «/. »~ — 

au.osoma, recess.ee mutatton on ohrom ia and poly una. 

sci USA ,e., S «93 G9S2,,. - J * ; uKose . mcreased or nnmta, msuhn 

*- dtabcuc mtce »~~' ^ „ „,. . , lmmm o, , 20: »» 

, 0/ P UI W. „*»-»««>». l„ ne th ,cKemna and S ,omeru,ar ftmatton 

,.„lnr lesions, basement membrane tn ( 
mtcroeascular —bed tn these animals (Nondo. 

ab „onnaU.ies bave been desenbed m , 0 , acomel „ e, al 

S3lY ,n-x2 n» *** rts0 " «* ° " r „; tet ... t, ThesE 

. r , ncwQv Coleman, u.i— 
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. ■ r ........ .m t 0 insulin analogous to 

homoZ vgous diabetic micLUcve.v. t .1 - (19 - S)) . 

11 ,..//- Immunol- ' - 1 - 

^Mhefs ( Manuel cf t".,^- . ino del 

X1 " " " , a i m these ammulb 5^3—- - 

The characteristics observe in .a- , Gree „hulgh. « ft.. ■'»•■ ' 

wte ^»^*»- m human diabctea , 

, . , ,v;-n"o-P46 (1990))- . . , ■ non _diabetic 

Pathol. l ~ (db-db-) mice and thur non ui 

Genetically diabetic ie ma.- <- lhls study (Jackson Laboratories). 1"= 

(*- -») '« eroZy ° 0US " ltem3ES 7 V- 8 we* old a, the beginning of .he study. 

u ne ,H at (5 weeks ot age and are 
„.„,!, ar e nurcnasea ai '•> , , o , n a-nmm. All 

, r , ;. d ;,,iduallv housed ana reueivtu ^ inducted 

Ajumais aic iiiUi-ua, , ^ ^ The experiment 

ma „ipulations are performed using Sc , cnces , lo , institutional 

acc0 rd,„g ,o fhe rules and ^ ' for , he Care and Use of hahoraro, 
^a. Care and Use Comnnr.ee and the Or 

Animals. to prev iously reported merhods 

Wounding protocol is performed a a = ^ Bne ny. on .he day of 

.Tsuboi. R. and **JL -; aoe ; onea , mjectl0 „ „ Avertin ,0,1 

ending, anrmms arc «*^ ^^ Solved in detoniaed rearer, fne 
m^mtu 2,2,2-trtbromoethano. and -m ^ , 0% ethano , so ,„,ion and 

— " a "' ro ' TTl lrt e - Poor ro wounding. An S mm fu, 

, od ;„e. The surgiea, area ,s dned ^ Immed ,a«e,y following 

thlckness „„und ,s then created usmg ^ Mpans , on . The 

wou „d,ng. the surtounding shtn ,s gen . » ^ of , h£ treatraenl Is 

wou „ds are leh open for ^ ^ n! on the day of wounding Prior ,o 
give „ ropic-all. for a consecutive days ^ ^ spong(: , 

rreatment. wounds ate gentiy cleanse «* e , flxed distance a, the day of 

Wounds arc casually exammed and photo, ^ ^ 

sar ge, and a. tw o day intervals — ^ ^ h— , and certacal, 

— o" ' ^ » ?" e bounds are constdercd healed if granulation tissue . 
us ,„g a calibrated Jameson cahp . ^ 

n0 longet visible and the wound ,s coccre „ , „ nge different doses. 

s ooh.peptidc of the invention is admit . - , mups 

. f s davs i„ vehicle. \ ehic 

trom 4mg.o500mg per wound per day tors . 

received 50mL of vehicle solution. 
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1 i.^-non of sodium 
. , with an mtrapeiiton-u ..... 
Animali «. eurhan,,ed on da, . ^ are *. ^ « 

^.^nuawta 11< " U,M "' r , „ H ,. e d m t0% neutral 

hlstolo „y and .mntuno lucent . ^ for further P roce»,n„ 

buffcK d formaUn „, **. -saUaa b ^ ? ...^ .onuols, are 

ThrK r oupr of ,0 an.ntals - ^ j} ^ ^ 

evaluated: I , Vehrcle placebo - ^ m thc vertl cal and nonzonra. 

Wound closure rs analyzed by ^ ^ by 

, .1 , ninr p area or uic w w . ♦ 

axis ana iniua l wound area iua> - 

,. fr ._,. os between trie miuai . ^ hc 

estaonsnius - ^ iS 54mm , me — t 

trealm en< <day 8). Tbe wound area 0 fomu „ 
bem u, pnnen. Calculations are made «n. 

, 81 (Open area on day 11 /[Ope" -a on day H 
[Open area on day 8] • l"per 

Specnrens are f,ed ,n ,0, bu ^ ^ ^ . „ Jung 

sec „oned perpend.cular ,0 dre wouno * ^ „„ cross . SKtl ons o, 

mlCT „,ome. Ronnne hemaro. yf.n-eosrn Hi ^ ^ ^ ^ „ hether lhe 

b , se cred wounds Hisrofogrc — '°° ^ repaired skm is altered by 

«,H the morphologic appearan verification of 

healing process and the m rp ^ mcluded 

treatment with a polypeptide of the re . 
I presence of cell accumulation, '"■^J^ et aL Am . J Pathol. ,3*123, 
epnhelialization and epidermal matun 

(1990). A called lens urometer i Wllh a polyclonal * 

— sections are also staine - ^ ^ skm lS L1S ed as a 

anti-human Keratin antibody using ABC ^ ^ ^ contro , terabyte 

Po-e tissue control while —, ,0 ^ of th e wound using a 
^owth is determined by evaluating thee. 

calibrated lens micrometer. ^ skm 3pecim ens is demonstrate. 

Proliferating cell nuclear antigen cychn ( . - systet n. Human colon 

• prN v antibodv .1:50) with an Ai^ iS a 

bv using anti-PCNA ami . huma n brain tissue can oe 

-, native tissue control ana nui pnm arv 
cancer can serve as a posits e Hudes a section with omission of d.e p 

i Fich specimen includes as. 
negative tissue control. Each ,p 
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, ■ { these sections i 

ith non-immune: mou^ 1 = -' 
antibody and subsutuuon ^th nun , ^ 



■ r side of the scale reflecting 



, ... extent ot prontcrai.ou . 
baseu on -x- - - n » intense promv..^— ■ 

Experimentaldata are analyzed us.n. 



IS 



consi 



;u lered significant. 



10 



15 



^ ■ ,uihition of wound neann 0 u. . lin<7 in- Anti- 

fu-.hi Glucocorticoids auu 

nn d vt'vo systems v v - -,-2A-"(U ( lvaV;, 

in vitto anu ^ - ninical Aspects. - - ^ 

lnflamm a t or y S.ero,d Acoon Basrcan N7:168 4-.o94(.97 8 ». 

1/5: *«* « ^ ^ 

Glu coco rt ,coids renard — ^ * ^oJ, >•«)), uOroo.asr P"" fera ° 0n ' 
perorab „, ly ,Hben e, aU A, *^ ^ , . ^ (W .); H»V~« 

ind cof.agen synrhes.s (Be* « . ^ Ruction of circu.at.ng 

, c „„. „„«. 6/: ™3-797 , .973)) and ^ ^ WAL .. Gluco c„„,co,d S and 

nP <-etal J.Clin. Invest. 01. ' ■■ Aspects, 

monocytes (Haynts et , - Basic and Clinical . I 

,• Antiinflammatory Steroiu . ministration ot steroids 

wound healing , In. Antn 98Q)) Th e systemic administrat 

,, cld ennc Press, New Yo*. PP- ^^l^ ,„ ra,s (Bee. « 0™-» 
„ , m pa,red wound neaf.ng is a we., cs.ao. n p h c ^ ^ ^ (1978); Wan.. 

. M n()qiV Havnes et at., J ■ ^ ■ -j a -non- Basic and 

Factors. 5: 29:>o04 (U y 1 >' - >" n fWmmatorv Steroid Action, tsas 

,. Glucoc omco,ds and wound heaUng . ^ P.erce « a,., 

, - Aridemic Press, New York, pp. 
Clinical Aspects, Academ 

,v„„. *i sc. «» * s»w ,l, d S> me , nveMion „ ******* **• 

To .emons.ra.e dear a PO.yP=^ of ^ polypep , ll)e oo ,„ ***** 

p— - — r * - - ^ by the sys,em,c 

• „nl <;kin wounds in rats in - 

excisional skin wu .,.cessed 

adml „, S na,,oo of naechy.pccdmso.one s ^ g ^ River 

Voun s adu,. m a,e Spca g u= Oaw.e^ ^ ^ g ^ „, lg 

» - th ' S "'T : 1 Tne nea„n, response of cars rs ,n 1P a,red b> 

, , „ the heoinnina ot the stud>- .mmuscularlv) at the 

are q weeks old at mc Dtju - n ?m£ rat intramus.u.a . 

S>OTC .—on of ^77*^—^ food and warer W 

nme of wonndrng. .Anrma.s are rndrcdua... 
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conducted a^eorai^ lu rill ;.i»iipes tor me Caix anu 

mstimtional Animal Care ana L*. Comm.. 

Laboratory Animals. ^ above . 0 n the day of 

The wounding protocol is followed accordm ^ ( ^ 

. rP ,:»h-Mzed with an intramuscular mje 
wounding, animals are anes^ ; . ^ ^ ^ ^ ^ ^ and lhe skin 

nig kg, and xylazme (5 mg/kg). * » ^ ^ ^ ^ ^ 
she d with 70% cthanol and iodine solutions. - tissue 

ir voundina. An 8 mm tull-tnicui - _,; cotmn < of the 

gauze pnoi ^ - »■ - n 0 f the experiment, npi^e. 

punch. The wounds are *ft open for the ^ , ,o ■ ^ „ the 

leslmg naarenais a, g ,ve„ toptca V one ■ ^ „ 

doy of woundrng and subseoue « ,o nae h P ^ ^ 

„ t , wounds « gendy cleansed v * , flxed dlst a„ce a, the day of 

WM " dS " ^f Id oJI ,s denned by dady — — 

wounding and a. .he end of ream e , nd vert ,ca.W usmg a 

davs 1-5 and on day S. V. ounds are meas . ,.,,,;„„ , issu e is no 

Wounds are considered hea.ea .1 g ranu 
cahbrared Janteson cahpcr. *. ^ ep , theliim . 

, onge r visible and the wound ,s covered .. tered using at a range different doses, 

The poiypeptrde of the tnventron rsad, * < ^ ^ ^ 

rec e,ved 50mL of vehtcle soluuon. n of sod ,„ m 

A nima.s are eu.hanrzed on day 8 ».th P for 

it min ds and surrounding sKin die 
pentobarbital (300mgkg). The wounds ^ 
P . „ nlired in 10% neutrai bu.tereu l- 

histoloev. Tissue specimens are placed 

- fnr further processing, 
cassettes between bropsy sponges f P 0 , one and 5 withour 

Pour .roups of >0 anrntais each ,a wd na= . P ^ }) ^ 

ducocortrcord, are evahra.ed: , , Ltntreareu g roup .» - 

^° UPS - , i bv m easunn, the area in the vertical and horizontal 

Wound closure is analyzed by measu ^ ^ ^ 

axis and obtaining the total area of the wouu ^ ofpost treaimen t (day 3). 

the differences between the initial wound - 
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, - i nllT1 : the corresponding 
The wound area on day 1 is Mmm . 

ns are made using the following formula: 



; ,.=> .m the dermal punch 



Culculatior 
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™ H .v 1 1 [Open area on day 1 j 
j . , q i rrwn area on day U l-'F 
[Open area on day 8] - IM*-" 

=>P«-" nins ' , „, rface pmm) and cm using an Olympus 
sectl0 ned perpendtcular ,o the wound su > fomeJ o „ „ tions of 

Rout,ne hemaroxylin-eostn (H&E) s.a P ^ „ f whelher , h e 

u; s „,„>,l wounds. Histologic examination imnrovct ] bv 

U1 b^w.— „ ofthe repaireu ^ —r- - 

healing process and ,he morpholep appe ■ ~ ^ ^ fcy _ 

tre atmen, with a pdypeplide ol' .he tnventton. A caltbra »d 

blin ded observer ,o detenstme the dts.ance of line wound , ^ 
Ex penm=n.ul da.a are analyzed using an unpaued test. . 

considered significant. of apolyT.ep.ide of .he 

Th e s,ud.es desenbed m .h, examP ^ ^ to 

^ W a the art could eabuy v 
invention. However, one milieu antagonists ot the 

i rt i^tiHp<; (e ° ? ene therapy;, 
test the activity of polynucleotides (e.^, 0 



invention. 
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, le SlM.vjn^haile^^ 
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. i nnnmnch is to create an appropriate and 
- nf this experimental approaen is iu 
Tte purpose o. tnt- effKts of a pol>Tep „ ae of , h e 

oonsts.en, lymphedema mode, o J ^ 1>mphaU c ctrculatory system 

inventl on m lymphungtogenesta and w)imB of .he affected ,.n,b, 

the „ h,nd „mb. Effectiveness - ^ b , ood pbsma prWc m. and 

qu ant,r,eu„on ofthe amount of lympbat, c >*«.-» ^ imponanllv , 

h , slop a.„o,o s y. A«e lymphedema „ observed or . 

- «f the edema is followed tor up to J ■* 
th e chrome progress of .he ^ concemratlop 

n . t,^ hpuinmn u suraery, blooa sdiii^ 

Prior to beunmn. _ . dosed Wlt h Pentobarbital. 

i ■ vHle rats welshing approximately ^ a • . cW ihbed 

analysis. Male rat, we 0 w ^ area )b gabbed 

. nt i v the ri^ht leas are shaved trom^e^ i-- 
Subsequent,,, the n ^ for senam total pro.etn testtng. 

with aauze soaked m /0,.. ttun. 
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. , ...... mjcctin-J dvc into paws 

Co - otc '"7 ;;: cm llbove hcc , « ^.r^ — • The 

lfter ro ,rk,ng : me*"*""* — S " ^ ,„ jccKd ,,tn 0.05 ml of I* *■* 
mtr udern,a> dorsum of bo* "* "» J *- <" ihen ^ rol ,ovv,„g injection « 

B1 «. Circumference and volumetrtc measurement 

*• in, ° PaWS - • • « a . .. , a „dmark. a m,d-leg tnguinal mciston is made 

Using .he knee jomt a, a , oca , ed . Fore eps and hemostats a, . 

circ u„rferen„a„y auowtng «h« femora sess ^ ^ vessels . , h e 

. 4 dissec. and separate the skin flaps- - The main 

used to v— - .. nf i em p U tb the vessciis! ^ -- 

u.,, runs along side and unuem- 

lym phat,c ves,u e , ectri cally coagulated suture ..»— 

lvmp hatto vessels in rh,s area are ^ sem ,, endmos ,s and 

' Usi „ g a microscope. musc.es ,n ba oh ^ ^ 2 

fetors, are b.unUy — The pop ^ supply of the po pUrea, node are 

-"-'- lCdbyS :: l o neetrve .issues, 
i tissue, is .den removed be cu«,n = ^ ^ ^ procedur , A „er 

Care is taken to control any mtld b.e. ■ - (Vetbond) <AJ 

lymp h,,cs are occ.uded, tire skin flaps are sea . ^ ^ K , t whilc ,=av,n g 
Buck,. The separated shtn e ges ^ ^ ^ by ^ „ undertying 

aeapof-0.5 cm around the te = - 
, 0 mus de when necessary. wtrh mesh (no bedding). 

To avord infection, antmals ar ^ wh , ch 

„ng anrmals are pea k are .hen observed. To 

lyTlcaUy occurred by day a- , 1 ■» > « ^ volumes of 2 destgnated 

eva ,ua,e .he intensity of the iymrphedem . h ^ ^ Jhe e(fect plas ma 

places on each P avv before op erar,on and da, . ^ ^ , . usefu , K s,,ng 

u-H^a ^ determined ana wnc r 
pr „ lei nson.ympnede,na.- comro , anJ edemarous 

p enn,er=r ts also invest, gated The - ^ 
equated a, 2 places. An**. « pe*™ ^ ^ „ mb 

Circumference Measurements: C - „ doM a, 

, c , oth taoe is used to measure hmb aV eraged. 

movement, a c. . v , dUTe r=nr people then those 2 rcad.n..s 

tine ankle bone and dorsa, paw be . d 

Readmus are taken from borh control and 



25 
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■ Mmrvi^ arc anesthetized with 

,, •■ On the dav 01 singe:;., a.. in- i. - 

Volumetric Measurement,. On tnc . 

j Dnor to S un,erv. For daily volumeincs animal, arc 

Pentobarbital and are ^ pnu t- - - both legs are shaved 

-ethane anesthetic .rapid i— u ^ ^ ■ ^ ^ , then 

. ,uiiv marked usine waterproof marka on ie = s. l. s 
and equally marKxu umiu o nxro edema 

i i wpI then measured by buxco eucma 
dipp ed ,n,o mstrumeu, ,o each ma*e .« ^ ^ ^ the 

, r , , n vir'or) Data is recorded by one person, 
sottware^nea v iCLory. u*™ 



limb to marked area. Blood IS draW n, spun, and serum separated 

Blood-Plasma protein measurements. compariS on. 

, llic ;- r r or tota protein and La. c c- 

nri o f to suraerv and then at conclusion .or l n .„. MH f 0 r tissue 

pi - ' ^ . nn . After drawing blood, the animai is pi^pa..- 

Umb We,„ Con^A- ^ experim e„,al aod con.ro> 

— ' T " " mbS ~ "rrlT l slnd ,,* S is dooe » the t,b,o-caca„eal 
le-s are cut at the ligature and weighed. A 

J0 L ,s delated - ***** is * ^ [he toee 

Histological Preparations: ^o^ ^ans^e ^ ^ ^ ^ 

(p opl,.ea„ area is d,ssecte - ^ . . SOEC unri, secfiomn, Upon 

into cold methylbutane, placed mto .abele ,.™ v for lymphatics.. 

Th e s,ad,es ^ eas „ y modlfy ,be exemplified stud.es to 

— HW 7 r 'r tl e le therapy,, agists, -or an,a g0 n,s,s of the 
test the activity of polynucleotides (e.g., 0 e 
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• n n f TNF alpha-jnducedj^ molecuje 

^^^^ of mnammafioo and an g ,o S e„esis 

The r ecrmtme„, of lynrphoe^ ,o a,e s ol 

r „,..,. s „» c if,creee P lor-ligand,n,eract,ons between 

H rhe vascular endothelium. The adhes.on process. ,n bo,.. 
(CAM,) on lymphocyte, and the - ^ ^ 

normal and pathological semngs. follow a mul VH) . and 

, , i MCAM-ll vascular cell adhesion molecule l vt -. 
adhes.on molecule-1 UCAM 1). ^ ceHs 

endomelial leu.ocyae adhes.ou motecule-l E , ) P ^ 

(EQ . The eypress.on of these molecules and othe.s on t ^ 

d e t ermmes the efficiency with which leukocytes may adhere 
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t ; n n imm atorv response. I he 

exuavasatc into the loca. t.^ dunn, modu lation of the 

, , A . iros ., n j .n-ovvth taetor participate in 
local concentration ot cytokines anc. = r. 

expression of these CAMs. proin fiammatory cytokine, is a 

Tumor necrosis tactor alpha (TNr -^wed in a wide variety of 

, u r i pjic -uul mav be imolveu in a w ^ 
stimulator of all three CAMs on endothelial cells and . 

.oons-s resulting in a pathological outcome, 

inflammatory response „t.- - & suppressl0n ot iNF-a 

- - * P T:— mo,, B ed BUS, assa y wmcn as. ECS - a 

— ^ p a \T ^vnre^sion ean be exammeu. TVF-a 
induced LAj'I CA r nt <~ f r \\l expression on - 

,v,, e absorbent is employed to measure the amour. - . - - 

suiiu t ami iv ot pro^n.b. 

~< ECs w*. —d wi* a — v , m endothelial eel, (HUVEC, 

To Perform » «P=nm=n,, human umbmc e an medu , m (EGM . 

culwreS „ obtained from pooled corf tor** ***** 

u ^„nnlpmented with 10% r^b anu i 

2; Conedcs, San 0^ XA - ^ c- S 5% CO,, 

pemcillin/streptomycm m a 3 de = 

HUVEC s « — m — p- - — - o - - m „„ tly 

,- lim at 37 decree C for 18-24 hrs or untiUomlucn.. 
medium at 3, de = r supp lemented wUh 100 L 

w^e d 3 times with a serum-free ~ c>tok ine and/or growth 

penicillin and 100 mg/ml streptomycin, and for 

Lor(s) for 24 h at 37 degree C Following mcubat.on, the cells 

CAM expression. n/nr^ are °rown in a standard 96 

Human Umbilical Vein Endo.hel.al cells (HL ECs, ^ 90 

- p- - — ■ m tr :::::::: ^. ^ - 

added to the plate >n .rtpltcale (ml. ^ p , aKS arc 

aspirated to remove medium and lUOulot J. P 

tL-, , added to eacn well. Plate, are heM at «. eO mm 
■ - Pixattve tstben removed (nam ,ne,e,,sand,^r -d . 

r . . . n ,„.. rsx and drained. Do not allow the wells to a . 
PBS(-Ca,Mg)-0o -o BbA ^i-ICAM-l-Biotin. Anti-VCAM- 

- msirv antlb0 dv to the test and control wells. Ana L«- 

30 diluted pnmary antioou ^ n - e ntration of 10 ug ml ( 1 :10 dilution 

iv F ^Wm-Biotin are used at a con.entra - 

1-Biotm and Anti-E-aeiew.-n di 



! 1 i'l 



. ~-> r r,->r mm in a humidified 
. , , r >1U ap-- incubated ai :> ■ t. "■" 
of (, inv. m! stock antmody). Lells ar. 

" v hed with PBS(-Ca.Mg>~0.^ BSA. 

environment. W ells arched , - ■ p ho , nhotaS c ( 1:5,000 dilution) to 

, ,.. , c r,u.t.*,\ Fxtr-Vvidin-AiPvaiinv. . ..<-- t ■ 
Then add 2U ul o! diluted txtr. 

. , , T , r for 10 m in. Wells are washed X; with 
each well and incubated at o - Phosoh ate pNTP is dissolved in 5 ml 

-<>• n<\ 1 tablet of p-N'itrophenol Phosphate p. 

of glycine butler <pH , -4). red from the workmg d.luuon onw 

Mst well Standard wells >„ mpUca« are prep* ^ ^ ^ ^ ^ _ 

ExtrA vid,n-Ama,,ne Phosphor in glycme butie .... tJcl is 

, . -i; ,. UP n , e ils and the resulting -ai 

pi of«h ■« «*« l ° mpK ; ' rea „ eM mu „ fe. be added * each of 

5.50,* -.74 ng,0.55ng,O..Sng. l,,0^o t p^Pr ^ volume of 50 pi of 3M 

the SIanda rd wells. The plate mas, he incubuteu a. a 1 ■ ^ ^ 

H ThP results are quantified on a plate reau 
Na0 K is added ,o all wells. The ^ glycms haffer only. The 

backgI „und subtracr.on option ts used on bta* ^ ( 

conjugate in each sample. ^ & of the 

The studies described in this example exe mplified studies to 

, u 4 in the art could easily modity the exemui 
invention. However, one sk.Ued ,n the co ^ of the 

tes , the activity of polynucleotides (e.g., gene therapy), a = 



) invention. 



, • „f Rnne M-,irrfi w rF)34+ Cell 

f^i^l^^ 

Proiilii!^^ ■ f u „nnCD14- to proliferate in the 

polypeptide -x r . precursors will responu io only 

„ has been previously shown * ^ ^ 

a sinule stgnal. Mote immature precursors reqrur. 

~ oi^ rhp a^^av contains a 5* vv - ij r . 
30 of progenitor cells assa cdls are cultured for 5 days m the 

of other hematopoietic growth factor,. ^ 

. r f Stem Cell Factor (SCF) in combination with tested >amp 
presence or Mem ten 
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- ( PA! « rolls. acting ni 
. ■ , on the proliferation ot bone marrow 
has a very a m nca . ,U on P ^ Ho _,, comb.nea .uh any factor 

such conditions only as a >u _ ^ ^ {j S( , p wlU causc a synergistic 

exhibiting stimulatory effect on ^ ^^ a ^ulatory effect on a hematopoietic 
eff ect. Therefore, if the tested ^ ^ ^ ^ ^ . low 

prog enitor, such activity can be easily detect - ^ ^ 
. .. ; s uicelv that any inhibitory eiieui 01 _ 

0t CyClmS t 1/m.ht not be detected. Accordingly, assays tor an 
agom sts ° r antag ° mbt5 ^ I ; efcrabl v tested in cells that are first subjected to 
inhibitor effect on progenitors is preter . compo and that is 

. „ ,, . irf i t H.=n contacted with tn<- eon . r - 
..,.-„ simulation with SC.F-lL-rj, ano uni 

Bnefly- CD34- «* are ^ <° ^ mth 1% L . 

are ,hawed and .suspended « medU :^ o , hel-r, MD Cal* IbO-^Oi). 
famine (500ml, Quaihy Biol„ S ,cal, Inc O *err ^ ^ ^ _ 

hou , The ce„ count ,s adjusted - a vells of . piate. The chines that 

Steele water is added to the penpheral eseHs 

- * - ■* r: " oti: z i— ,„ ^ 

Minneapolis, MS. C*. a»-SC) a. n M ng/ml . Aft er one 

and rh.L-3 (R&D Systems. Minneapolis, MN Cat _ ^ 

, n l ,f nreoared cytokines, 50 pi SID (supematanls at 1 - 
0 hour, > 0 pi of prepared yt present ,n the wells to 

20 pi of diluted cells are added to the men ^ 

„r 1 00 ul The plates are then placed 
allow for a final total volume ol 100 pi. P 

incubator for five days. .,„„ d o =1 pCt/well of [3H1 Thymidine 

Eighteen hours before the assay ,s harvested. 0 - P<- 

h .cell to determine the proliferation rate. The 
» ,s added in a .0 pi volume" each « ^ plue to a nlterma, 

»"» ^ T ° mt ; F rILhl.es consist of one OmniTilter plate and one 
and placed mto OmniFilter assemb w„h 

Ommfhher Tray. „0 p. Mtcroscmua a « » ^ ^ ^ „ me Srst p , lt e for 

30 top t':t:i:;" - - - — *— 

counting. 1 nc scdicu 
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via the Packard Top Count and the printed data culia "" u 1 ~ 
radioaciivitv reflects the amount of cell proliferation. 

radl0a ' . ... , s . . v , n ivitv of a avert polypeptide 

The studies described in this examp.e ^ ^ ^ - - . _ 

rrV4- cell proliferation. One skilled in the art could 
to stimulate hone .arrow CD 4 cell o polvnucleotldes (e .,. gene 

e-y modify the exempt -dies to test the a P ^ 

, w . antlb odie- agonists, and/or antagonist, and fragments 

therapv), antibody, „ M fnnists tested in this assav would be expectea 

a nonlimiting example, potential antagonists tested 

• r thr nr-sence of cytokines and/or to increase the 

to inhibit cell proliferation in the presence c polypeptide. 

,: .,. in t h- or^senee ot cvtokints ana a -.v... u ... 
inhibition ofceliprohteratiun in .h.pr-sc . , . . .„ 

ln conrras, po.enua! ^ ~< - t* * ~^ o[ 

pro U to .ion and or ro decrease th e inh.bdron .feci. proldemnon - .he presence 

cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD 4 
cells indlC ates that poly.ucleotl.es and polypeptides corresponding to the gene a 
seful for the diagnosis and treatment of disorders affecting the 
nematopoiesis. Representative uses are described in the "Immune Act, ity 
-Infectious Disease'' sections above, and elsewhere herein. 



FYnmp i„ ^4- Assav for Extrac 



UlMlnMit. ir Fn-"^ ™ Response 
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^ obje cr,e o f dre Extracellular M» Enhanced «* 

_ ,s «o ^ _ products (e.g.. tsolared polypepndes, that ac, on « e 

„ole,lc srerr, cel.s la the contest of the es.raceHa.ar matns. <ECM, tndnsed 

^ Cells respond .0 .lac rectory .actors In ,e cen.es. of s, S na, ( s, rec-d 
, 0 „ th e son-oondrna nsicroenvtronnrenr. Por e.anap.e. ftbroblas, and ended, ha, 
"° ,. ■ t u„ n h<senceofsimals from the tCM. 
and epithelial stem cells fail to replicate in the absence _ 

■ ■ t m cells can under*) self-renewal in the bone marrow, but not ,n 
Hematopoietic stem cells can unac B self . ren ewal in vitro is 

T , „ 0 u;iitv of stem cells to undergo sen rent 
v/fro suspension culture. The abiht> ot .tern 

pendent apon their tnteractton sstth «. - m a, cehs and the CM 0 t , 

ribro „ecr,n ,r„, Adheston of cells ,0 tn is nred.ated b y me cr, P; 

reM ptors. svhtch arc expressed by haman and nrouse henratopo.enc « c.ds. 
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, ,. . ; *,,r -annul aunt; 
■ , ... p("\l environment ana responsible ,oi — 

" h ' d ' mlCSral ° , ,.. , d DiJcnvorv of such factors should 

.,,t K,->n ii i:n 1 1CU. UlSU.^LIv <Ji ■= 

-t^m r-11 xelf-renewa nas not ><-t nc-n 

item Lv.li stu a npl,ranons 

, , Jrcat inlercst in gene therapy and bone marrow n ,0^ u a,p - 

be ot gr.at .merest ft ^ coatcd wuh 

Briefly, polystyrene, non tissue culture tr,at d. . 

^•n ? no cm" Mouse bone marrow cells are 
fn fragment at a coating conceniration ot 0.. u = . cm . 

= : n o , m , of serum-free medium. Cells cultured in the 

pitted (1,000 ceils, wen ) m , 

r it 1 ( 5 n-ml ) + SCF ( 50 ng/'ml ) would serve as the pos. 
presence of ILo ( n m pronounced differentiation of the stem 

conditions under which little sen rea ron trols in 

LU , , i „,, t h mnropnatc negative comroia 

:„ .vnerted. Gene products are tesUu *itn -pp -1 

r SCF.5 0 n^ ml), where test factor supemates represent 
fhp n resence and absence ot SCl-pu n-»»^ 

the presence ^ m ^ by 

10% of the total assay volume. The plated 

u ■ " , i„w oxveen environment (5% CO,, 7% 02,311(188%^) tissue 

incubating in a low ox> .en roliferatino cells within the wells is 

culture incubator for 7 days. The number ot prohferatin 

Veriocauon of ,he pos.t.ve bus ,n the assay « P 

of .he colls, which can be accompl.shed by scahn, op of.be Co. 

One skilled m the art could easily niu . 
activ ,,vof polynucleoddes (e.g.. gene therapy), aoubod.es, agon.sts, -or 

— aod tracts -van—b stimulator of hensatopoiet, 
If a particular gene product is tound to dc a 

~ • j ,rr P -rordino to the aene may be 

pro§ e„„ors. polynocleottdes and ^^Z ^ -"one system aod 

useful for the diagMS , ,; muM Act , vit ,. md 

hemopoiesis. Rcpteseotat.vc uses see ^ 

, nf ect,ous Csease- sect.ons abov e „ canous 

. p j r up pvrian^ion or stem tciib aiiva 

akn he usetui in Lnc . t np , 

• • j omliferation ot vanous cell t\pes. 
blood boeages. aod in the dtffetent.at.oo andor prohlerau 

A dd,uonally. the polynucieot.des andor polypep.tdes of .be _-e 
and , t agists and or a„,a g o„,s,s .hereof, may also be employed ,o .nh.b be 
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. „ . -i i t i , » i T i \ ! infill >. ■ » — 1 - * ' 

,n,i theretore. more uiuin - 
0 f chemotherapeut.c agent, and. thcrd . 

treatment. wrr ,^ondin» to the gene of 

Moreover polynucleotides and poiypep— - 

also be useful for the treatment and gnosis of hematopo.et.c related 
interesl m av also be pancvtope „ia, leukopenia, thrombocytopenia 

disorders such as. tor example, anem.a, pa . . nnfccllso f 

, n cells are important in the production ot cells 

hemaropo.eric Imeages. The use „ chsmotherapy of 

marr0 w rransplantation. bone marrow recons 
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Th e pol.eptrde ofrnreresr ,s added ,o cohnres 'J^^^. 

assays „ perfomeJ w ,h eac s^ ™ ^ demal fibI0blasts 

poly pepiide ofinte.es, on .he P * - .f fibroblasts or 

(NHDF) or aontc sntcorh nausc = ce A ^ ^ ^ 
sm o„,h nruscie ceUs is a parr of se.er * , ^ ^ ^ ^ 

• tv,p cpmnd assav examines LLo proum.uu j 
restenosis. The second assa. Activated cells will have 

«— * - — " or::i, «- - * ■ 

, ncreased production of a number of cytok wthout 

, ., .„„ , 

, ,w a ,<;uo in 100 ul culture media. NHUb cuiiur 
or 2000 cells well (AoSMC) .n ion eenta mycm. 
CloneticsFB basal media. lm, ml hFGF.,mg mmn, - 

, SMC culture media contains Clonetics SM basal media, 0.3 u^ml 
2%FBS, while AoSMC culture m amphotericin 

! KPrF SOm^'ml aentamyem. 30 uami .-Ajup 

hEGF , snr, n„ tnsuhn. . P^O . £ ^ ^ ^ , s aspirate0 
B. 5SFBS. After tnenbatton , . . C for ^ conlalns 

3nd replaced rsrrh grow* arres, nredu. ^ fc 

fibroblast base, medta. 50m* ml «n,amye,n. 2 . - 



. VoSM C contains SM basal media. -Onu - 



n 1 



«., PBs Incubate at 37C until day - 0 f interest are 

" it .mnlates ot the poiyp<-p— J - - 

For nod, s,imu,a,ion inhibinon expenn,^ P ^ ^ ^ ^ ^ 

media . F or ^J^; adJ , : 3 vol nredra ^ — « 
(NHDF) or 5na ; ml (AoSMC). 

1 ♦ -7r'S% CO until dav :> 

K . in H incubate at j -> ' ■ - , rover with a 

suocrnatantb anu m inhered L >0-wcll p»^e, covci 

. .vorp each well to anotner .abe.ea . - . , |Vi m 

Transter Ouul , To the rema ininu ivu - »• 

the cell culture plate, aseptically a - ^ ^ ^ m£asure 

— Reu rri:— . ^ - ■ 

fluorescence with exctauon at »0nm an 

Thls yields rfle growth stimufauorVinhrb.tron da • ^ 

On da, S. the EUSA is pet ^ «- J pK ? 4 0N 

.. , . .,: Humari IT .6 Monoclonal antibou, ddute 
uT/well ot Anti-ttuma 

at room rempera.ure. on per , owels . Prepare 

On da, 6, empty .he pia.es - ^ ^ ^ ^ of 

Assay Buffer containrng PBS w„h 4/.BS ^ ^ ^ ^ plates with wash 

p ieK e Super Block Mocking buffer in P ^ M ^ of 

huffcr (PBS 0.05% Tween-20) Bio, pla.es on paper ^ 
buttery us. Rintin-labeled antibody at u.-J i»» 

diluted Anti-Human IL-6 Monoclonal, Bi^ A(Jd dup „ cale sanl p,es .0 

dilutions of 1L-6 stock in media (30, 10 r, , ^ . - . ^ ^ 

Wash plates with wash b te ^ ^ ^ ^ 

Strcptavidin 1 :1000 in Assay butter, ^ ~ ^ • ^ 
incu batelhatRT. Wash plates with w sh - ^ 

Add TOO ,1 well of Enhance.ent Solu ^ ^ ^ 

pla te on the Wallac DELFIA FTuorometer. Read*. 

assay were tabulated and averaged. ^ ceU prohf eraUon and that the 

A positive result in this assay ^ ^ 

g ene product of interest may be involved 
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, M , x positive result also suggests many put. - 

smooth muscle cell proliferation. A P° ^ ^ , cne . ,enc product 
. , r .-,-,. C nud,s. polynucleotides, agomsts undo, t - ^ and 

Ui puij^H'" 1 Immune responses. WuuuU 

of — Fo, o>,n,p,, <-*—•- " on P panicuIat ,, polypept ,des of 
^ogenes, as MM u5eJ , seound **, «- 

the ge ne an, HV™*^ ^ ^ b oth of the h,ood 

wp 'is tne piomoiiun ^ 
dermal regenerauon, as - ^ ^ ^ ^ for 

example. i.araio - ^--u- r i ; n , re atina diseases. 

" ' . .^..desofthegenemaybcusaui.n _ 

S^e P^uct anu po* - is by acting as an anti-vascuiur 

disorders, and/or conditions which involve a ^ ^ m 

x tv^qp diseases, disorders, ana u. 
(e.g., an.r-angtogenests). These mall gnanaes, solid earners, 

the an andvor are desenhed hereto, such a . ^ P 

bem g„ tomors. for example ^ plaque , ocular angiogentc 

„achomas. and pyogenrc granulomas; , unI », macular 

d,seases, for example, '^ ^1 -«* ^ 

degeneranon. corneal gnh ^ .esse, grow*, ol the 

^eos.s, re.inoolas.oma. uv,e..s and Piers mdom e.riosis-, 

ma^^- delaved wound heaiin & , cu 
eye; rheumarord ar.hn.ts; psonas.s , del 

.0 scleroderma; trachoma, v ascuta malforma tions: ischemic limb 

— cerehral collaterals; artenoveno. m ^ 

oogenesis; Osier-Webber Syndrom wound granu laucn; 

. ^ Dhi , ;aci0 ints; angiofibroma; hbromuscularu.splas 

hemoph mac jUi- - Moreover, antagonists ot polypept.des 

Crohn's disease; and atherosclerosis. . ^ 

2i gens p.oducr and ^^^^ ^ ,„ , he aft - or 
hyperproliferative diseases <* 

described herein. exemplified studies to test the 

One skilled m the art could easily mod . ^ 

i^rides (e «> aene therapy), antibodies, a = o 
activity ot polynucleotides (e. = .. . 
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V It; ca . r " - . 

. p , ^p-rts and variants thereof, 
antagonists ana fragments anu 
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t it - \ \\ \ Fxnression on 

F ndotheli aK>ii^ , , p T _., t ; on -i n d an^ioeenesis 

Tbe recruitment of lymphs ar - 

(CAMs) o„ » - 1 . mulu . step _ de 

bwh nonna, and patholog ca, = . ^ ^ ^ mdecule-1 

inlercellular adhes.on molecule- - ,,„ u le-l (E-sslectin) expression on 

, , , , -„.,„,Mial leukoccte adhesion molecule lit 
A/fAV-lv and cnuon^-cii - , on the vascular 

. , .nc (FO The expression ot these moi 

u rfiripnev With Which lcUivOCjrIwb nu^ 

;ndoth eUu m d~s the e ^ ^ of an 

asculature and extravasate into the local 

The local concentration of cytokines ana a r 
inflammatory response. The local 

pamc , pate ,„ the - = = " ^ vefa £— , ee„s 

Briefly, endothelial cells (e. = ., m ig 

• standard 96 well plate to confluence, grow 
(HUVEO), are grown m a standard 9 ^ ( [()% ^ bosina 

removeJ from rhe ce„s and replaced «* ■ ■ „ added ,0 ,he 

— ^ S — *' Pel - en Luoared a, 3*. for eHner 5 h 

plat e ,n trrplicate (in ,0 pi — ^ PtJts ar e 

(se , ecl ,„ and integnn expressron) or M £ ^^^^ Ca- 
aspirated to remove medrum and 100 pi . ^ ^ ^ ^ Fixative ; s 

and M g-) is added to each w=U. Plates ar c ^ + Q , % gSA 

rem „ved from the weUs and weUs are wusned 1, ^ wens. 

, nd drained. 10 p. of dilured pnmary antihody ,s added „ . 

„. ■ ,„,i vCAM-l-BiohnandAnli-E-selecun B.ou. 

—on ° f "> 0 " 10 ! d nlnmonr. WeUs arc washed three 

incubated at j / C for j EKtr ^vidin- Alkaline 

, x a co/ RCA ?0 ul of diluted exun 
tim « with PBS(-Ca,Mg) O.y/oBb. . - ion) are add ed to 

Pho spho,ase , 1 :,000 dr.ut.on, refered to _ tCTes warn 

each well and incubated at , to pNpp pgr 5 

PR c f _ Ca \Ia)-0.5% BSA. Dissolve L tablet ot p - 

° V " „ , no, ,1 of dNPP substrate m glycine buffer is 

ml of glycine butler (pH 10.4, 100 P- ^ ^ dllutlon of 

each test well. Standard wells in triplicate are pr p 
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the EslrA vid,n-AlKal,ne Pho*hou~ = - ^ AP -«» in 

» I . ^ \ to tr DULa*-v- • • 

. r -: s * of each dilution is added to i t then 

each wen U »<> » 1 " J "f " "J he ; a< ; is incubat ed , 5 rC for 4i, A volume 
ldJeJ .0 each of *c s.andatd , s reaJ on . pla .e a, 405 

of » ,'0f3M NaOH , ^ » « ^ ^ wslls WW with **. 
„ m us,n S tine "»» » £ • m mJlcaK the „„on or AP- 

0 „W. Additionally, .he template s 0 55 ng; CIS ng]. Results are 

■ ; n p a cb standard wen I — - 

_ ~ ' ~ . t ^w,W AP-conjugate in each sump. 

ir-Himt-d as amount m ^ 

, r R1 „e Eadothelial^^ 

Th ,s assay may be used to ^ Endothell a, Cells 

« b ,,,o n o.W.„dtteedp— 

(LECS) , Bo eme ^ Aortic — - - j mcorporates a nuorometnc ^ 
Mvometnal Cells (UTMECs). ^ Ul ndard Alamar Blue 

'. , d on detection of metabolic activity , ~ ^prF added as a 

indicator based o _ ^ ^ [Q ng /ml of oFGr added 

Pro liferation Assay is prepared m - _ ^ ^ ^ & ^ of 

-ce of endothelial cell «^ ^ ^ and cell concentration, 
endothelial cells with = ^ ^ „ appropnale . Serum - 

Dilutions of the protein batches non _ sum ulated control and 

, rriBCO SFM) without bFGF is used a, a non - 
m edmm (G1BCO inhl bitory controls, 

^ostatm or TSP-1 - include as ^ ^ m edia at a density of 

Briefly. LEG, BAECs or UTMECs ar ^ After the 

"» » *" — I : 1 r^CTJl ,s ,mo,d and replaced with 
overaigh t incubation ot the ce d UuUons of the protein ot 

GIBCO EC-SFM. The cells are treated ^ ^ ^ ^ ^ ^ ^ 

interest or control protein sample(s) (prepare ^ ^ ^ ^ ^ ^ ^ 
additional bFGF to a concentration of * ^ ^ ^ ^ for ^ days . 

wit h the samples, the plate(s) .s-are place ac ^ ^ ^ 

. , 10 ml of stock alamar blue (Biosourc - r , nrhour s The 

After three days LU n incubator tor toui nours. 

eKh »e.l and. he platcts, -sate Placed oaca,n - 
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.„,,,on and 59unm emission um.u ^ . 
,u -n -fid Lit 530nm excitation anu 
plate(s) are th.n ,cad fluorescence unvts. 

n.. 0 ^ence reader. Direct output is reeo.uc n d 

" , ■ „ faction indicator that ooth — - 

A1 an», W « » » ox*uon. ^ resui from cd , 

ctattge , co, OT in response >° ° ; tiv , tv results . a ^ 

urowlh. As ce„s S ro» ,n cuUure. -tab* . . 

° jina environment. tceauLuuu 

reducl ,on of*. ^< — J '"= rf „,«, .on. to redueed 

. n : , pn t red) tOlTO- LC- ^timuidicu ^ nrnnortional 

I l iuOiv-J^-'-"- 1 > i j tnP total SlUii^' f - r 

inhibited proliieruLion v^i» . T u P wk^rounu ievci 

u n nc; their metabolic activity. Lht oac^- 

to the total number of cells as well comP ared to the 

output observed from the positive control >amp 
protein dilutions. 

. Detection oflnhii2ition^^ 

UmS^-^ 1 ^ rr^Tunhibiuon of a Mixed 

This assav C an he used to detect and evaluate inhic 
1 lU5 * ~ r0 ducts (e * , isolated polypeptide,,,. 

Lymphocyte Reaction (MLR) by gene P ^ - prollfer ation and viability, 

Inhlbl uon of a MLR may be due to a dire ^- J rf 
Elation of costimulato, ^ Qf modulatl0 n of cytokine 

adhesiveness between lymphocytes a polypeptides 
Ruction by accessory cells. Multiple cells may tar ^ ^ ^ 

inC e the peripheral blood mononuclear .action u n - 
natural killer ly.phoc.es, as well asmonoc ^ in 

Polypeptide, of interest found to inhibit the ^ 
. -,vn iv-mnhocvte and monocyte activation w 

™" t leases snch as ns.hnna. arthntis. d.abeKS. 

b - « not ,m r n — «— . *- «*«-■-• 

— s«n cond.uons. - • ^ d , sease . croh „-s .sense. 

mu Hip.e sc.eros,s. gl o m esu,o «phn« feK host v , gnft 
ulcerative colitis, arteriosclerosis, entasis. = ra 

leukemia and lymphoma. 

30 disease, hepatitis, kuKe density gradient 

Briefly. PBMCs from human donors are pu, _ 

to c^ri-iration Medium (LSM , uen&u. 
centrifugation using Lymphocyte Separatio 
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-. „. n w-st Chester. PA,. PBNH.s from two donors are 
Organon Teknika Corporate ^ ^ ^ NY) 

i in" ml in RPNll- 1 '^ • 111 

a-nusted to 2 x 1') v.uii>.mi , „ , h , n1 (ionor , s 

, ., ur pes and 2 mM glutam.ne. PB.vK> ^n. ~ - - 

supplemented with 1 0 - f each do nor is added to 

added tor final dilution ot -> b (R&D 
. , n , „ i is added to a final concentrate ot 1 us ml, 

nauiDe. - ' \ i a R"i79 ) is added to a una. w"*'""- 1 - ' 

. , , ...„.,i 0 « number MABj ' >.> lb a 

S - S,em " " . P 7 o d . ws a t 37°C in 5% CO., and I uC ot L 

, n0 u^'ml Tells are cultured for 7-8 days 

° ~ , „, for the last 16 hrs of culture. Cells are halted 

thyml dine is added to wells lor the la ^ ^ as 

thvmidme incorporation determined using a Packard p 

• ■ ^ftrinlicate determinations. 
the m ea„ and standard ^ ^ ,„ separaK „po„menrs and 

Samples otrhe prote.n of mreres, a e 
_d ro fire negative control trearment. anu-CD n ^ 

' . ,, ™„ hoc vtes and the positive control trearm.n., 1L. 
proliterat.on of lymphocytes a hmhance s proliferation of lymphocytes. 

rec „ mb ,nant material or ^^Ivldtfv the exemplified studtes ro res, the 

One shtlled in the art corrld eas y m ^ 
acttvity of polynucleotides (e.g., gene therapy). 
, 0 antaeonists and fragments and variants thereof. 

' It w-U - dear that the tnvenrron may he pracuceo * « ^ 

part ,u,ar,y desenhed in the foregoing ,„ „ ght of lhe ahove 

,. , t - _ ard variations of the present invention P 
modihcation^ ana %ana aDDe nded claims. 

. therefore are within the scope of the appenu 
teachings and. therefore. ^ patent 

The entire disclosure ot each document c 
2 - , tc Hhoratorv manuals, books, or omer 

,nnlications journal articles, abstracts, laboratory , nd Examples 

applications. n f the Invention, Detailed Description, and Examp 

Closures) in the Background ot ten ^ ^ ^ ^ ^ ^ 

is hereby incorporated ^J^^ computer readab le form are both 
U5tmg submitted -wi h^d AddinonaUyi the 

incorporated herein oy reteren s ,,o. ^25 and ot U.S. 



10 



' 1 1 

J. — * 1 



,H) are all hereby incorporated b 
Provisional Application No. o<>. 1 4 Ufc- 



their entiretv. 



